01/13/2006 15:52 612-455-3801 



HSMLp P.C. 



PAGE 03/46 



NillMIMIJMMlK 



US006973015B1 



(i2) United States Patent 

Murakami et al- 



(io) Patent No.: US 6,973,015 Bl 
(45) Date of Patent: Dec 6, 2005 



(54) OPTICAL DISK, METHOD FOR 

RECORDING AND REPRODUCING 
ADDITIONAL INFORMATION TO AND 
FROM OPTICAL DISK, REPRODUCING 
APPARATUS FOR OPTICAL DISK, AND 
RECORDING AND REPRODUCING 
APPARATUS FOR OPTICAL DISK 

(75) Inventors: Motoynwhl Murnknmi, Hirskats (IP); 

MltsuaW Oshiina, Kyoto (JP); Norin 
Mlyatake, Kobe (JP) 

(73) Assignee: Matsushita Electric Industrial Co^ 
Ltd., Osaka (JP) 

( * ) Notice: Subject to any disclaimer, the term of this 
patent is extended Dr adjusted under 35 
U.S.C 154(b) by 0 days. 

(21) AppL No.: 09/400,98* 

(22) Filed: Sep. 22, 1999 

(30) foreign Application Priority Data 
Sep. 22, 199S (JP) 10-267891 

(51) InL CL 7 G11B7/00 

(52) VS. a. 369/47.21; 369/47.22; 

369/53.21; 369/B4; 713/193 

(58) Field of Search - 705/57-59; 71^176, 

713/J 93; 380/250, 200-242; 3*9/275.3, 
369/47.21, 53.21, B4, 47.22 

(56) Refensnce* Cited 

U.S. PATENT DOCUMENTS 



FOREIGN PATENT DOCUMENTS 



5,089,358 A « 

5^,082 A « 

S,70B,650 A 1 

5,764.(507 A * 

5,802474 A « 

5.607.640 A « 

6,G1S,335 B2 * 



2/1992 T>K at al 428/594 

11/1993 Gnctwefc d il. 

1/1998 NaVaaJitma et a) 369/275.3 

GA998 Macda d ill * 368/47 

9/1998 Sfdcofital 380/4 

9/1993 TJcnOcUL 428*54. 1 

9/2003 Tttaka. ex al. 369/53.21 



EP 


0 766 468 


4/1997 


EP 


0 802 527 


10/1997 


EP 


0 807 929 


11/1997 


JP 


6-150317 


5/1994 


JP 


7-272325 


10/1995 


JP 


9-2453*5 


9/1997 




OTHER PUBLICATIONS 



Patent Abstracts of Japan, v©1. 1997, No. .10, Oct 31, 1997, 
& JP 09 J7T619 A (Sony Corp), Jim. 30, 1997, Abstract. 
Database WPI, Derwcnt Publication* Ltd., London , GB; AN 
1998-363034, XP0O21 64565, & WO 98 27553 A 
(Matsushita Electric Ind. Co. Lid), Jim. 25, 1998, Abstract. 

* cited by examiner 

Primary Exatttiner— Gregory Morse 

Assistant Examiner — Tbngoc Tran 

(74) Attorney, Agent, or Firm — Wenderoih, Lind & Ponac^ 

LLP. 



(57) 



ABSTRACT 



An optical disk comprises a first recording area for recording 
content* data and data for recording and reproducing the 
contents data, and a second recording area for recording 
secondary data cm the contents recorded in the Hist recording 
irea, the secondary data being recorded as stripe marks 
longer in radial direction. Further, the second recording area 
comprises a first section for recording cotjito! data on the 
second recording area, a second section for recording data 
not to be inhibited to be autputted from a recording and 
reproducing apparatus for the optical du&, and a third 
section for recording data to be inhibited to be outputted 
from a recording and reproduefng apparatus. The control 
data recorded in the first section includes an identifier which 
shows whether said second recording area includes said 
third section or not. By using tbc data to be inhibited to be 
outputted in the second recording area, a copyright of 
contents is protected and iJlegal use of software prevented. 

52 Claims, 26 Drawing Sheets 
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OPTICAL DISK, METHOD FOR Therefore the management of main information becomes 

RECORDING AND REPRODUCING inrofEciom aijd that an illegal *o& may not be prevented. 
ADDITIONAL INFORMATION TO AND diimikavv nr thP INVENTION 

FROM OPTICAL DISK, REPRODUCING SUMMARY OF THE INVENTION 

A ™S™™f * An object of the prw-t ^.ion is to provide » 

SZ fX oSSSS *k «n b/used for fright P^cclten ^ as 

inhibition of copy or prevention of illegal use of a software. 
HArKRnotrKin of THE INVENTION Another object of the present invention is w provide a 

BACKGROUND OF THE invention ^ ^^pxcOvction method which oao be used for 

. t- , i < .._ i copyright protection for an optiaal disk. 

1. Field of toe Invention tafc-Mtan A farther object of the present invention is to provide a 
Tte present .nvenuon »l»t» ? " op U p^p^cing apparatus, a recording apparatus and a rscord- 

rccording medium such as an optical disk on whiter- P ^plXing apparatus which can be used for «py- 

matioQ can be recorded, reproduced or erased, a recording * „*'Z~„ , * h l t L, rie . 1 Hkk 

and producing ^hod and a record and ^cing « ^£^%£g£^ optica! disk wording 

apparatus therefor lo ^ has a rowr< Htig layer for recording infor- 

2. DcscnntionofPftorArt mation, and the recording layer disk comprises a first 
Recently, as electronic computers and image processing recording area for recording contents data and data for 

systems are developed, an amount of information data to be ffi f^ording aBd rcprodudng the contend data, and a second 

processed and image processing speed are increased rapidly, rec6rdilJe aroa f OT recording secondary data on tbc contents 

and audio and visual data arc dinjialized. Then, an auxiliary reCOfC ied tn lhc first recording wca, the secondary data being 

storage device, whicb is not expensive, has a large capacity rCCO rded as stripe marks longer in radial direction. The 

and can be accessed at a high speed, and a recording medium seconc | recording area comprises a first section for recording 

therefor, especially an optical disk, has rapidly become ^ control data ^ mc second recording area, a second section 

popular. for recording data not to be inhibited to be outputicd from a 

A bask structure of a prior art magneto-Optical disk, as an recording and reproducing apparatus for the optical disk, 

example of cm optica! disk, is as follows, A recording layer tfld a section for recording data lo be inhibited to be 

is Formed via a dielectric layer on a disk substrata Further, outputtcd from the recording and reproducing apparatus for 

an intermediate dielectric layer and a reflection layer are M tfje optical disk. Further, the control 6^ recorded in the first 

formed on the receding Uyer success!^ section includes an identifier which shows whether the 

layer is formed thereon, Recording and erasing of iuforma- second recording area includes tbc third section or not. The 

lion arc performed with illumination nf a laser beam to dara j^ordod in the second recording area ore recorded, for 

increase the temperature of the recording^ layer so as to example, as a plurality of data arrays arranged in the 

change its magnetization, while reproduction of recorded M circ^^^tM direction of the optical disk- According to 

signals is performed with illumination of a laser beam onto ^ 0flUca t toc secondary data can be used for copyright 

lhc recording layer by detecting rotation in polarisation protection such as prevention of illegal copy and of illegal 

plane as a change in optical intensity due to the magneto- ugc ^ software. 

optical effect. [ a a second aspect of the invention, a method reproducing 

For optical disks such as DVD-ROM, DVD -RAM and ^ contents from the above-mentioned disk comprises tbc steps 

T}VT>-R T information is formed as uneven pits on a substrate 0 f reproducing data from the second recording area before 

or two optically different states of the recording layer made rcprnducing data from the first recording area, deciding, 

of a phase-change material or an organic material Further, based on control data included in data reproduced from the 

a reflection layer and an overcoat layer arc formed thereon. second recording area, whether the data reproduced from the 

Then, a reproduction signal is detected as a difference ^ second recording area include data to be inhibited to be 

between two states in the intensity of refit cling light due to outputtcd from, a recording and reproducing apparatus for 

the existence of a pit or due to sTracturaJ or etiemical changes lD e optical disk to the external, and processing the data to be 

when lhc disk is illuminated with a laser beam. inhibited to be outpulted only in the a recording and rcpro- 

Fbr an optical disk, protection man age meet of disk infer- during apparatus when the data reproduced from the second 
mation i R required to use additional information which can st} recording area arc determined to include the data to be 

be used for copyright protection such as prohibition of copy inhibited to be outrmtted, without outputling the data to be 

or prevention of illegal use of a software. In the above- inhibited to be outputtcd. 

mentioned optical disks, it is possible to record disk infbr- \ u fi third aspect of the invention, an apparatus for 

mation in the TOC (table of contents) area or the tike which reproducing contents from the above-mentioned optical disk 
is a recording area for control data. However, when tbc disk 5S comprises an optical head which reproduces information 

information is recorded with prepits, it is managed for each from the oritical disk with an optical spot, a first reproducing 

stamper. Therefore it is a problem that the difik information flection which reproduces data with the optical head from the 

cannot be managed for each user. first recording area, and a second reproducing section which 

Further, when information is recorded with a magnetic reproduces data with the optical head from the second 
film or a thin film made of a phase change material, the fi n recording area. When data to be inlnTrited to 

additional irrformatian can be easily illegally changed or recorded in the second recording area, the second reproduc- 

rewriucn. Therefore protection management for copyriRhl of ing section processes the data only therein, 

the contents in an optical disk or tbc like is not possible. i n a fourth aspect of the irrvention, an apparatus for 

Further, when additional mforaution is recorded with an reproducing contents from the abovc-rnentioued optical disk 
hrnvcrsftle rerortir^ as comprises an optical head which reproduces information 

outputtcd from the recording and rcpodiicing apparatus the from the optical disk with an optical spot, a first reducing 

adcHtional information can be interpolated or processed. section which reproduces data wim tb* optical head from tb« 
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first recording area, and a second reproducing section which 
reproduces data with the optical head from the second 
recording area. When the second reproducing secLion gen- 
erates information, signals based on data to be inhibited to be 
cmtputted recorded in the second recording area, and too first 5 
reproducing section superposes the information signals to 
signals reproduced from (he first recording «ca and outputs 
the superposed signals. 

In a fifth aspect of the invention, a recording and repro- 
ducing apparatus for recording contents from the above- 10 
mentioned opticnl disk comprises a generator wnich gener- 
ates information signals based on data inherent to the optical 
disk, recorded in the second recording area and inhibited to 
be ourputtcd from the recording apparatus, and a recorder 
which nuperpofifis the generated information signals with is 
predetermined signals and records the superposed signals to 
the test recording area or add them to the second recording 
area. 

Jn a sixth aspect of the invention, a recording apparatus 
lor recording contents to the above-mentioned optical disk 20 
oomprisefi a cipher device which ciphers the contents based 
on (fall including information inherent to a disk, the infor- 
mation having been recorded in the second recording area, 
and a recording section which records the contents ciphered 
by the cipher device in the first recording area in the optical 25 
disk. 

In ft seventh aspect of the invention, ■ reproducing appa- 
ratus for reproducing contents from the above-mentioned 
optical disk comprises an optical head which reproduces 
information from the optical disk with an op deal spot, a 6 rut 30 
reproducing section which reproduces data with the optical 
head from the first recording area, and a second reproducing 
section which reproduces data with the optical head from the 
second recording area. The the first reproducing section 
decodes the ciphered contents data by using the disk iden- 35 
tincatioD reproduced by tbe second reproducing section. 

In an eighth aspect of tbe invention, a reproducing appa- 
ratus for reproducing contents from the above-mentioned 
optical disk having tbe secondary data including a disk 
identification inherent tD each optical disk comprises an 4Q 
optical bend which reproduces information from the optical 
disk with an optical spot p a first reproducing section which 
reproduces data with the optical head from the first record- 
ing area, and a second reproducing section which reproduces 
data with the optical head from the second recording area. 4S 
The second reproducing section comprises a device which 
suppresses high frequency components with cut-off fre- 
quency of 1-2 MH? PB-RZ decoder and decodes the sec- 
ondary data after suppressing high frequency components by 
the device. so 

An advantage of the present invention is that by using 
additional data recorded in the second recording area in an 
optical disk, contents recorded in tbe first recording area can 
be protected strongly. 

55 

BRIEF DESCRriTION OF THE DRAWINGS 

. These and other objects and features of the present 
invention wilt become clear from the following description 
taken in conjunction with the preferred embodiments thereof eo 
with reference to the accompanying drawing, and in which: 

FIGS. 1A, IB and 1C are a plan view of an optical disk 
of an embodiment of tbe invention, a diagram of control data 
and a diagram of waveforms of signals on recording and 00 
reproduction, respectively; «s 

FIGS. 2A and 2B are diagrams of physical format of 
additional information in an optical disk; 
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FIGS. and 3B are a sectional vjew of a magneto- 
optical dftk of an embodiment of the invention and a 
diagram of a waveform of signals on recording and on 
reproduction; 

FIG. 4 is a schematic plan view of a magneto-optical disk 
using magnetic super-resolution and a diagram of repro- 
duced signals; 

FIG. 5 A ts a block diagram of a recording apparatus for 
additional information in the embodiment of the invention, 
and FIG. SB is a perspective vjew of a laser section of the 
recording apparatus for additional information; 

FIG. 6 is a diagram of a Kerr hysteresis loop in a direction 
perpendicular to a film plane of a BGA subjected to heat 
treatment and a non-BCA not subjected to beat treatment in 
a recording Uycr in a magneto-optical disk; 

FTG. 7 is a block diagram of a recording and reproducing 
apparatus Cor a magneto-optical disk; 

FIG. £ is a diagram of an optical structure of the re cording 
and reproducing apparatus for a magneto-optical disk; 

FIGS. 9A and 9B arc trace diagrams of a waveform of 
difference signal of BCA signal and that of addition signal 
when recording current for the disk is 8 A; 

FIGS. 10A and JOB are parts of a flowchart of reproduc- 
tion of additional information including signals inhibited for 
output of an optical disk; 

FIG. 11 is a diagram of a system including an optical disk 
drive and a personal computer; 

FIG. 12 is a flowchart of demodulation of MBCA signals; 

FIG. 13 ib a flowchart of MBCA reproduction; 

FIGS. 14A, 14B and 14C arc a plan view of an optical 
disk of a second embodiment of the invention, a diagram of 
a waveform of signals of additional information on record- 
ing and on reproduction, and a plan view of another optical 
disk; 

FIO. IS Is a diagram of a reproduction circuit for BCA 
data; 

FIG. 16A, 16B and 16C arc graph* of reproduction signal, 
converter input signal and binarized signal in the reproduc- 
tion circuit; and 

FIG. 17 is a graph of BCA modulation noises plotted 
against cut-off frequency of a Low-pass Allen 

FIG. 18 is a block diagram of a disk production section in 
an apparatus for reproducing an optical disk; 

FIG. 19 is a block diagram of an apparatus for manufac- 
turing a disk of a contents provider and a reproducing 
apparatus of a system operator; 

FIG. 20 is a block diagram of a recording and reproducing 
apparatus for an optical disk; 

FIG. 21 is a block diagram of an entire re^ansmission 
apparatus and a reproducing apparatus of a system operator; 

FIGS. 22A-22H are diagrams of waveforms in time axis 
and in frequency axis of original signals and image signals; 

FIG. 23 is a block diagram of a receiver of a user and a 
transmitter of a system operator, and 

FIG. 24 is a block diagram of a watermark detector of an 

Optical djsk. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Referring now to the drawings, wherein like reference 
characters designate like or corresponding parts throughout 
the several views, the invention will be explained below in 
detail with reference to embodiments. First, a structure of an 
optical disk according to an embodiment of tbe present 
invention will be explained. FIG, 1A is a plan view of the 
optical disk. The optical disk 100 includes a main informs- 
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lion area For recording main information 110 &nd an adm- 
lional information area for recording additional information 
101. The main information arc*, has a lead-in area and a TOC 
area (not shown) as in prior art optical disks. When data arc 
recorded or reproduced, the load-in area is focused on, and 
after the reprodudioo becomes possible, the control data 
(TOC) 103 of the main mformatioo arc reproduced from the 
TOC area. The control data arc formed, for example, as pit 
signals. The additional iaformation area is located at a 
predetermined area in the inner peripheral portion of the 
optical disk, but it may bo located at a predetermined are* io 
the outer peripheral portion thereof. The additional infor- 
mation is formed a* marks of stripes longer in the radial 
direction (similar to a bar code) and visible for the naked 
eye. The main information is data (contents) recorded or 
reproduced by a user, for example, compressed video signal 
of a moving picture. The additional data arc not directly 
necessary for recording or reproducing the main informa- 
tion, and the main information can be recorded or repro- 
duced even when the additional information is not recorded. 
The additional information is data such as a serial number 
which is recorded when (be optical disk is fabricated, and it 
can include management Information wtrlch can be used for 
copyright protection such a& prohibition of copy or preven- 
tion of illegal use of a software. As win bo explained later, 
a part of the additional information may have data to bo 
inhibited to be ontputtcd from a recording and reproducing 
apparatus. 

As shown in FIG. IB, the control data 103 in the main 
information in the TOC area in the optical dink includes data jo 
on the additional data. The data includes a stripe data 
identifier 104 t a stripe recording capacity, an additional 
stripe data identifier IAS, and a stripe bade side identifier 
106. 

The stripe data identifier 104 shows the existence of 35 
additional information. When an optical disk is reproduced, 
by reproducing the TOC, it is decided according to the stripe 
data identifier 104 whether additional data (stripes) are 
recorded, so that tbc additional data 101 can be surely 
reproduced. 

The additional stripe data identifier 105 shows the exist- 
ence of a part of additional information added at a later time. 
Because the additional stripe data identifier 105 and the 
stripe recording capacity are recorded, when additional 
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reproduced. When the additional information is recorded at 
the back side of the optical disk, (he recording layer at the 
back Aide is reproduced. 

Further, when an addition Holes identifier (not shown) is 
recorded, data can be discriminated between tbc stripes or 
additional infonnation 101 at the first time and those 107 at 
the second time. Therefore, additional recording becomes 
impossible. 

Next, a format structure of additional information is 
explained. FIGS. 2A and 2B show a physical format of 
additional information provkfcd as MBCA sfenals in an 
optica] disk. The MBCA signals include control data HI. 
The control data 111 is set as 4-bytc synchronization code. 
If the shortest recording period is set to 30 /4m and the largest 
radius is set to 23.5 mm, the memory capacity of the 
additional information is Knotted to 18$ bytes or less after 
formatting. An identifier in the control data 111 discrimi- 
nates a case (A) when all the MBCA data 113 can be 
reproduced to be ovtputtcd, and a ease (B) when an infor- 
mation 112 inhibUed to be outputted on reproduction is 
included. Thus, it can be easily discriminated according to 
the control data 111 included in the additional information 
(stripe signals) whether the optical disk id chides signals 112 
inhibited to be outputted from a recording and reproducing 
apparatus. If byte 4 in the control data is 'WOOOOOfT, all the 
additional information can be reproduced and outputted 
from the recording sod reproducing; apparatus, while if it is 
"00000010", 2S-byte additional information 112 among the 
188-byte additional information is inhibited to be outputted 
from the recording and reproducing apparatus. Further, the 
data 112 arc recorded as ciphered data. Therefore, only the 
remaining 144-byle data 113 can be externally ourpuued. A 
reproducing apparatus of optical disk sets a protective safety 
mode for recorded information in the optical disk, as will be 
explained later. TbuB, by using the ciphered information 112 
inhibited to be outputted on reproduction, an optical disk and 
a reproducing apparatus therefor can protect fiJcs and pre- 
vent illegal copies according additional information. Then, 
the protection and access right of management information 
of a person, a company or the like can be enhanced very 
much, and information such as data files can be protected, 
for example, by preventing illegal outflow of information. 

Specifically, the data 112 inhibited to be outputted from a 
recording and reproducing apparatus includes a part of 



information 101 at the first trimming time in already « klentiflcation (ID) information of tbc disk, a part of ciphered 



recorded, tbc maximum capacity which can be recorded for 
additional information 107 at the second trimming time can 
be calculated. Then, when a recorder for additional iofor- 
nation records additional information 107 at the second 
trimming time according to the TOC data, the maximum 
capacity thereof can be decided Thus, recording performed 
over 360° to destroy the additional Infonnation 101 recorded 
at the first trimming time can be prevented. Aa shown in 
FIG. 1A, by providing a space 108 equal to or larger than 
otic frame of pit signals between the additional Information 
101 recorded in the first trimming time and that 107 recorded 
in the second one, it can be prevented that the previous 
additional information is destroyed. 

The stripe back side identifier 106 shows the existence of 
additional information recorded at the back side of the 
optical disk. By using the Identifier, the barcode-like addi- 
tional information 101 can be reproduced surely even far an 
optical disk of a double side type such as a DVD. Further, 
data can be read from tbc back side when the stripes of the 
additional data extend through the two reflecting films, it can 
be decided whether the additional information is recorded at 
the back side opposite to a side from which data arc 



ID information, a part of information on a secret key for 
deciphering the ciphered TO information or a key for 
dcscramhling the main information based on ID informa- 
tion. Because a user cannot reproduce a part of the additional 
50 information, illegal processing or interpolation of the addi- 
tional information such as MBCA data become difficult 

Next, an operation for an optical disk having the above- 
mentioned structure is explained below. For an optical disk 
having the recording layer as a perpendicular magnetization 
55 layer having magneto-optical effect, recording and erasing 
are performed by heating the recording layer locally with a 
laser beam to a temperature above the compensation tem- 
perature having a low coercive force, ar above a temperature 
around the Curie temperature in order to decrease the 
60 coercive force of the recording layer around the irradiated 
portion, and by magnetizing it in a direction of the external 
magnetic field. (That is, iaformation is recorded with Ac- 
called "thermo-magoelic recording".) Reproduction of the 
recorded signal is performed by beating the recording layer 
65 locally with a laser beam having a smaller intensity than the 
counterpart on recording or on erasing, and a rotation in the 
polarization plane of the reflecting or transmitting light 
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according to the direction of magnetization ts detected with compensation composition temperature Tbomp of 31<P C. 

an analyzer as a change in optical intensity. The rotation is and magnetic anisotropy in a direction in a film plane at 

caused by a magneto-optical effect such as Kerr effect or room temperature. The intermediate insulating film 134 is a 

Faraday effect. In this case, in order to realize high density nonmagnetic SiN film of film thickness of 20 nra. The 

recording by decreasing interference between reverse mug- 5 recording magnetic film 135 has nlm thickness of 50 nra f 

actuations, a magnetic material having perpendicular ariso- Curie temperature Tfc3 of 7%tf C, and coercive force Hc3 at 

tropic magnetisation is ti*cd as the recording layer in the room tcmpcratore of 18 kOc. 

optical disk. As a material of the recording layer, a material Next, the principle of reproduction in the three-Iayer- 

w used which can record information by inducing tempera- structure recording layer is explained with reference to FTO, 

tare rice or chemical change due to light absorption when a to 4. A recording domain 130 of information signal is recorded 

laser beam is irradiated. On reproduction, a low I change in in the recording magnetic Elm 135. At room temperature, the 

the recording layer is detected with a laser beam having an reproduction magnetic film 133 has magnetic amsotropy 

intensity or frequency dittereril from that on recording, and along a direction in the film plane, and the magnetisation io 

a reproduction signal is delected according to the refiecting the recording magnetic film 135 is umalL Then, the siarjc 

or transmitting light. is magnetic field from the recording magnetic film 135 is 

FiG. 3A is a sectional view of a structure of the magneto- remained insulating by the intermediate inflating film 134, 

optical disk. On a disk substrate 131, a recording layer is and the magnetization is not transferred to the rcprocruction 

formed via o dielectric layer 132, and the recording layer has magnetic film 133- Therefore, when a signal is reproduced, 

a three-layer structure consisting of a reproduction magnetic as to a low temperature portion 129b in the laser light spot 

film 133, an intermediate insulating film 134 and a recording 20 129a, a signal in the recording magnetic film 139 is not 

magnetic film 135. The recording layer comprises a plurality transferred tn the reproduction magnetic film 135, However, 

of layered magnetic thin films made of different materials or as to a high temperature portion 129c in the Laser light spot 

compositions, the thin films having exchange coupling or 129a, the temperature of the reproduction magnetic film 133 

static-magnetic field coupling between them. In this suuc- is increased to about the compensation composition tern* 

lure, a reproduction signal is detected by increasing a signal 25 perature, and this decreases the magnetization of the repro- 

Icvcl on reproduction. An intermediate dielectric layer 136 auction magnetic film 133 to induce magnetization in the 

and a reflection layer 127 arc formed successively on the film normal direction. Farther, the magnetisation of the 

recording layer, and an overcoat layer 138 is formed further recording magnetic film 135 is increased due to temperature 

thereon. In the recording layer, a plurality of BCAs 120a and rise, so that magnetic coupling due to static magnetic field 
120b arc formed along the circumferential direction. BCA 3D is effective. Thus, the magnetization direction in the repra- 

(Rurst Cutting Area) denotes an area where stripe-like mark* ductinn magnetic film 133 is transferred in the direction of 

longer in the radial direction are formed (similar to a recording magnetic layer IAS. Tbcn, the recording domain 

barcode). 130 of information signal is masked as to the low tempera- 

Next, a method is explained for producing ihe magneto- hire portion 129b in a part of the laser light spot 129a. 
optical disk. First, a disk substrate 131 having guide grooves 3$ Therefore, the recording signal b reproduced only from the 

or prcprte for tracking guide is produced with injection high temperature portion 129c in the center of the laser light 

molding for a polycarbonate resin. Next, a dielectric layer spot 129a. In this reproduction method, the static magnetic 

132 of SiN film of thickness SO nm is formed on the disk field is exerted through the intermediate insulating film 134 

substrate 131 with reactive sputtering with a silicon target in provided between the reproduction magnetic fihn 133 and 
an environment including argon and mtrogco gas, A record- 40 the recording magnetic film 135, and the signal of the 

ing layer consists of a reproduction magnetic film 133 made recording magnetic layer 135 is transferred 10 the rcprodnc- 

of GdFcCo film having Curie temperature Tel, compensa- lion magnetic film 133 only from the high temperature 

tion composition temperature Tcompl and coercive force portion in the center of the light spot 129a. This is a 

Hcl, an intermediate insulating film 134 made of SiN film magnetic super-resolution method called as "CAD" using 
as a nonmagnetic dielectric film and a recording magnetic 45 static magnetic field, where a signal is reproduced only from 

film 135 made ofTbFeCo film having Curie temperature Tc2 a central portion having a high temperature caused by the 

and coercive Force Ho2. On the dielectric layer 132, the laser light spot By using this method, a signal can be 

magnetic films are formed with DC spuUcrfng with an alloy reproduced from an area smaller than the laser light spot, 

target in an argon atmosphere, and the nonmagnetic diclec- Reproduction is also possible by magnetic super-resolution 
trie layer is formed with reactive sputtering with a silicon 50 methods using exchange coupling between the magnetic 

target in an environ rnerit including argon and nitrogen gas, layers, called as "FAD" where a signal is reproduced only 

The layers in the recording layer arc formed successively. from a low temperature portion in the laser light spot, or 

Next, an intermediate dielectric layer 136 made of SiN film called as "RAD", where a signal is reproduced only from a 

of ttrjcknetw 20 nm is formed on the recording layer with high temperature portion in the laser light Spot, 
reactive sputtering with a silicon target in an environment 55 Next, a method of recording additional jofortnalion to the 

including argon and nitrogen gas* Next, a reflecting layer magneto-optical disk is explained with reference to TIGS. 

137 made of AlH film cf thickness 40 nm is formed on the SA and 5B. FIG. 5A is a block diagram of a recording 

fntcrnicdiaie dielectric layer 136 with DC sputtering with an apparatus for additional information, and FIG. 5B is a 

All! target m an argon atmosphere. Finally, an ultra-violet- diagram of an optical structure of the recording apparatus, 
rays setting resin is applied to the reflecting layer 137 by 60 For the compatibility with a recording and reproducing 

dropping it on the reflecting layer 137 and by rotating it with apparatus Tor a DVD disk, FZ (Return to Zero} recording 

a spinnw at a revolution Of 3jD0C) rpm, and it is set with method tauscd for recording additional information, and the 

ultra-violet-rays to form an overcoat layer 13fl of film formal of recording sigpals also has compatibility- 
thickness of 8 /an, First, by using a magnetization apparatus (not shown), the 

In the recording layer in the magneto-optical disk, the es direction of the magnetization in the recording layer tn the 

reproduction magnetic film 133 has film thickness of 40 nm magneto-optical disk is arranged in one direction. Because 

and a composition having Curie temperature Tel Of 320° C, the recording magnetic film 135 is a perpendicular magne- 
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tization film having coercive force of 18 kOe, the intensity from a laser light source 141 is converted by - coltootiflg 

of magnetic field of an electromagnet In the magnetization lens 142 to become a laser beam of ooUimatefl Mgnt. Vnty f 

apparatus is set to 20 Wlogauss. By moving (he magneto- polarization in the laser beam transmits a polarization beam 

optical disk before the magnetisation apparatus, the dircc- splitter 143, is condensed by an object lens J44, to lmtiMto 

tiori of the magnetisation In the recording layer can be 5 the recording layer in the magneto-optical disk 14». Jnror- 

arranged io one direction. A disk identification QD) gencr- tnation of ordinary recording data (main information) ts 

atcd by a serial number generator 408 is inputted to an input recorded by partially changing the direction (of up and 

section 409, and the disk ID is ciphered by a cipher encoder down directions) of magnetization in the perj^ndicular 

430 and encoded by an ECC encoder 407, Next, it is magnetization film, and the reflecting (or transmitting) light 

modulated by a FE-RZ modulator 410 according to modn- 30 from the magneto-optical disk 140 is changed as to rotation 

lalion clocks and sent to a laser emission circuit 411. Next, in the polarization plane according the magnetization state 

as shown in the light convergence section 414 in the laser due to the magncto-<iptical effect. The reflecting light with 

recording device shown in FTG. SB, a laser 412 such as a the polarization light with rotated polarization plane is 

YAG laser having a high output power and a lens 417 such reflected by the notorized beam splitter 143, and separated 

a* a cyiinrlrical kns for converging the light in a direction is by a half minor 146 in the signal reproduction direction and 

are used to converge a laser beam of a stripe-like rectangle in the focus tracking control direction. After the light sepa- 

tongcr io the radial direction on the recording layer, and a rated in the signal reproduction direction is rotated by 45* in 

plurality orBCA5l20flandl^artfofnMdiJongdraMr- the polarization plane by a Xj4 plate 147, the P and S 

fercntial direction of the disk. As to the recorded signals, the polarization components are separated by a polarized beam 

BCAs 120a and 120b are detected with a BCA reader (not 2D splitter 14fl along respective propagation directions. The 

shown) and subjected to PE (phase encoding) decoding. rights separated in two direction* are detected by photnde- 

Then, it is compared with the recorded data, and if they tcctore 149 and 150. Then, the change in rotation in the 

agree with each other, the recording of the additional infer* polarization plane is detected as a differential signal of the 

mation is completed. In the magneto-optical disk, a width of light intensities detected by prxrtodctectors 14* and 150, and 

fluctuation m reflectance is within 10%. Therefore, focus 25 a reproduction signal of the dita information is obtained 

control and the like are not affected. from the differential signal Further, the Hght in the focus 

Next, the principle of reproduction of BCA signals or tracking control direction separated by a half minor 146 is 

additional information is explained, FIG- fi shows a Kerr used by a focus tracking photosenBirvg portion 153 for focus 

hysteresis loop in a direction control and for tracking control, A magnetic head 151 is 

BCAs 120*, 120£>, and uon-BCAs 120c, 1204 (FIG, 3A). It so driven by a driver 152, 

is found that the Ken rotation angle and the anisotmpy of A BCA as additional information in the magneto-optical 

perpendicular magnetisation of the BCA 120a subjected to disk is detected with a reproduction method similar to the 

heat treatment are deteriorated to a large extent. Because the main information. The BCAs 120a, 12Gb subjected to heat 

BCA I2O0 has low anisotropy of perpendicular magnetiza- treatment are deteriorated on the perpendicular magnetic 

tion because of the beat treatment with irradiation of laser js anisotropy to a large extent (refer to hysteresis loop 120a in 

beam (or the magnetic anisotropy in the film plane is FJG- 6> Because the direction of the magnetisation in the 

dominant), the remnant magnetization vanishes in the film perpendicular magnetization film is arranged in the one 

normal direction. Then, the magneto-optical recording can- direction when the magnetic layer is fabricated or the signals 

not be performed, and a detection signal is not oulputtcd. are reproduced, the laser beam incident on the non-BCAs 

However, if a portion other than the BCA in the recording 40 120c f J20rf having large perpendicular magnetic anisotropy 

layer or the non-BCA is irradiated, because the portion is and not subjected to heat treatment is rotated by ek in a 

magnetized ia the film normal direction, the polarization direction 10 be reflected. On the other hand, because the 

plane of the reflection light is rotated, and a diferential BCAs 120o, 120c- subjected to heat treatment and having 

signal of a photodctector (PD) divided into two areas is deteriorated r^xpcndiculor magnetic anisotropy has a very 

outputted. As shown in FIG. 3B, a reproduction waveform 4S small Kerr rotation angle, the incident laser beim is reflected 

of the additional information can be obtained from the without routed on its polarization plane, 

differential signal due to the rotation of the polarisation In the recording and reproducing apparatus for a magneto- 

plane. As explained above, from the BCA reprodnction optical disk shown in FIG. 7, as a method for arranging the 

signal, the signal of additional information of the BCAs can direction of the magnetization in the perpendicular magne- 

bc detected with an optical bead for recording and rcpro- so ligation film in one direction when the BCAs arc reproduced, 

during a raagnctD-optioal disk. a laser light equal to or larger than 4 m W is irradiated to heat 

By using a BCA trimming device of Matsushita Electric the recording magnetic film 135 in the recording layer in the 
Industry, a BCA recording device (CWQ pulse recording magneto-optical disk 140 above the Curie temperature, 
with YAG laser 50 W lamp excitation), having a structure while a constant magnetic field equal to or higbcT than 100 
shown in FIG, 5, BCA signals are recorded actually at a 55 Oe is applied by the magnetic bead 151 to the magneto- 
recording power of BCA recording for a magneto-optical optical disk 140. As a result, the additional information in 
disk from a light-entering side of the disk, the BCAs are detected by * differential signal which is 

Next, a recording and reproducing apparatus is explained similar to that for the mam information as a. change in the 

with reference to FIGS. 7 and 8. For an optical disk such as polarization direction in the recording layer. 

DVD-ROM, DVD-RAM of DVD-R, the structure and ea In this embodiment, the additional inform 

detection method of reproduction signals are different from from the differential signal as explained above. By using the 

the optical bead hdowh id FIG. 8, but the basic structure and reproduction method, a component of fluctuation of Hght 

the basic operation of a reproducing apparatus for an optical intensity without light polarization can almost be cancelled . 

disk are common, as shown in FIG. 7, Then, it is advantageous for decrcaRing noises doe to ftuc- 

FIG. 8 shows an optical structure of a recording and fis tualion of Hght intensity, 

reproducing apparatus for a magneto-optical disk. In an When the additional information is detected andawavc- 

oplical head 155, a laser beam of linear polarisation emitted form photograph is traced, FIG- 9 A shows a waveform 
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photograph of the differential signal, and FIG. 9B shows that 
of the additional signal. As shown in FIG. 9A it is found that 
a. pulse waveform of BCA signals having a sufficient ampli- 
tude ratio is detected on the differential signal. The in carding 
layer is changed only on the magnetic characteristics, and s 
when a pan of ibe recording layer is crystallized, a charge 
in average refractive index is equal to or smaller than 5%, so 
that a ehapgp in the intensity of reflecting light from the 
magneto-optical disk ts equal to or smaller than 10%. 
Therefore, a change in reproduction waveform caused by the 10 
change in loo intensity of reflecting light is very small. At 
this time, reproduction waveforms as shown in FIGS. 9A 
and 9B are obtained by setting recording current of laser 
Hgtjt to fi-9 A, and a BCA image is observed not with an 
optical microscope, but only with a polarization microscope, is 

In the above-mentioned embodiment, after the direction 
of magnetization of the recording magnetic film 135 in the 
recording layer in aligned along one direction (or magne- 
tized), BCA signals as additional information are recorded* 
or by using a recording and reproducing apparatus, a laser so 
light is irradiated to a disk to which BCA signals arc 
recorded while Applying a magnetic Held in a direction. It is 
also possible to align the direction of the magnetization of 
the perpendicular magnetization film in the recording layer 
in n direction. Tbc recording layer 135 in the magneto- 25 
optical disk has coercive force of 18 kOc at room tempera- 
ture. When the temperature is increased to 100* C. or above 
by irradiation with a strobe tight, a laser beam or the like, the 
coercive force is decreased to 6 kOe or less. Then, the 
direction of magnetization in tbc recording layer is aligned 3D 
fn a direction by applying a magnetic fold equal tn or higher 
than 8 kOe which is larger than the counterpart at room 
temperature. 

In thin embodiment, the recording layer has the three layer 
structure consisting of the reproduction magnetic layer 133, 35 
the intermediate insulating film 134 and the recording mag- 
netic film 135. However, additional information can be 
recording at least by remarkably decreasing the magnetic 
aims tropy in a direction normal to the film plane of a portion 
in the recording magnetic film 135 subjected to heat treat- w 
mem so thai magnetic amsotropy in the plane is dominant 

Further, a similar effect is obtained even when the per- 
pendicular magnetic anisotropy in at least one of the repro- 
duction magnetic film 133 and the perpendicular magnetic 
film 135 is deteriorated, or when the perpendicular magnetic 45 
amsotropy in all the magnetic layers of the reproduction 
magnetic film 133, the intermediate magnetic film 134 and 
the perpendicular magnetic film 135 is deteriorated, 

The cork temperature, coercive force and the like of the 
magnetic film* in the recording layer can be changed easily 50 
by selection of composition and addition of various elements 
having different magnitudes of magnetic amsotropy. There- 
fore, according to the recording and reproduction conditions 
to be required for a magneto-optical disk, the structure and 
the tabriaation conditions of the recording layer m a mag- 55 
noto-oprical disk, and the recording conditions of additional 
information am be set appropriately. 

fn the above -mentioned optical disk, the disk substrate 
131 is made fa polycarbonate resin, the dielectric layers 132 
and 136 arc made o£ a SiN film, and the magnetic films arc eo 
made of a GdFeCo film, a TbFc film, and a TbFcCo film. 
However, the disk substrate 131 may he made of a glass or 
a plasties such as a polyolefin or PMMA, The dielectric 
layers 132 and 136 may be made of a different nitride film 
such as A1N, an oxide film such as Ta0 2 » a chalcogenidc film 65 
such as ZnS, or a mixture thereof. The magnetic films may 
be made of a fcrrirnagDclie film, including a rare earth and 
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0 transition metal, having different materials or a composi- 
Uod, or a magnetic material having perpendicular magnetic 
amsotropy such as MnBi or PtCo. The structure or the 
magnetic layer may be a structure made of only one layer or 
a multi-layer structure. 

FIGS. 10A and 10B show a flowchart of a reproduction 
procedure using additional information. When an optical 
disk is inserted (step 302), focus and tracking are set first 
(step 301a). For a normal disk, the lead-in area is focused on 
so that the reproduction becomes possible (step 301fr), and 
me TOC (Control Data) is reproduced (step 301c). When the 
lead-in area or tbc TOC is not re reduced, the flow slops as 
an error. 

As shown in FIG- IB, in an optical disk of tbc invention, 
a stripe identifier 104 is recorded in the TOC in the TOC area 
103 in the main information. Therefore, when the TOC is 
reproduced, it can bo decided whether the stripe is recorded , 
Thus, it is decided whether the stripe identifier 104 is 0 ot 

1 (step 301<0> When the stripe identifier 104 Is 0, tbc optical 
head moves to tbc outer periphery of the optical disk (step 
303), and the rotation phase control is performed 10 repro- 
duce data in the data area 110 of the ordinary main infor- 
mation (step 303). 

The identifier in the main information for the existence of 
the additional information is detected based on a detection 
signal detected by one photodetector or cm a sum signal of 
detection signals detected by a plurality of pltotodctcctors in 
the optica] head. If the existence of the additional Informa- 
tion is determined according to the identifier, tbc optical 
head is moved to a predetermined position in the optica] disk 
where the additional information is recorded. Thus, the 
stripes, defects and the like iu the additional information can 
be easily detected. Therefore, the run-up time of the appa- 
ratus can be shortened, and the production of the addi- 
tional information bas compatibility among optical disks 
using different reproduction methods.. 

When the stripe identifier 104 is 1, it is decided for a 
double-side disk such as DVD-ROM whether data are 
recorded in a side opposite to a side from which the stripe 
is reproduced, or whether a back side identifier 104 is 1 or 
0 (step 301e). If the back side identifier 10$ is 1, the 
recording layer in the back side is reproduced (step 301^). 
For a magneto-optical disk of single-side structure, the back 
side identifier 106 is always 0. If the reproducing apparatus 
cannot reproduce the back side of an optical disk automati- 
cally, a message of "please instruct back-side reproduction" 
is displayed. When stripes are found to be recorded in the 
side under reproduction at Steps 3014 and 301*, the optical 
head is moved to a region 101 of stripes at an inner side in 
the optical disk, the rotation speed is COD trolled, and the 
signal 111 in the TOC region of stripes are reproduced in 
CAV (constant angular velocity) rotation (step 301/). 

By reproducing the signals 111 in the TOC area on Stripes, 
iT the stripes do not have a region 112 where the output from 
the recording and reproducing apparatus is inhibited (step 
301gX stripe signals 113 are reproduced (step 304?). Next, 
it is decided whether the reproduction of the stripe signals 
113 is completed (step 304A). When the reproduction of the 
stripe signals 113 is completed, the optica] bead moves to an 
outer peripheral of ttje optical disk (step 304c), and pit 
signals added with the stripe signals 113 or data of main 
information arc reproduced (step 304<0. 

By rcprodndDg signals 111 in the TOC area 00 stripes, if 
the stripes have the region 112 where the output from the 
recording and reproducing apparatus is inhibited (step 
301$), protective safety mode for recording information in 
the disk is started to be wt. First, a command of protective 
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safety mode is set, and the remaining additional information ted and to be used only in the optical disk drive, Then, 

112, U3 is reproduced (step Wlhy If a protective safety reproduction in such a case is cxplamed below 

mode other than a command which can be set is sol for an HG. 12 shows a flow of rcrmxiuctoQ of MBCA scgnals 

optical disk, an error occurs, and the cfisk reproduction is as additional information in n optical msk First, in order to 
^ 5 reproduce MBCA signals, a MBCA reproduction command 

When a command of protective Safety mode is set and is received through the interface 321 to the computer 322 

reproductton of additional ^formation 112, 113 is com- (step 3Ua). Tbcrj, the recording and reproducing apparatus 

pleted (sicp 30Ii), a secret key is detected from an enci- 320 reads MBCA signals and stares them to a memory 

phcrod media ID (step 301;). The media ID is a signal therein (step 311b). 

recorded by ciphering or modulating information and it is 10 Next, for MBCA signals having a format shown m HO. 

inhibited to be outputted from the recording and reproducing 2, byte 3 in the control dau m the *i^ms is first 

apparatus. Therefore, it cannot be reproduced by a user when reproduced (step 311c). If byte 3 is "00h , the MBCA data 

the disk is reproduced. Next, by using the secret key or are all sent (step 311d), and they are trarwnitted through the 

information signals produced by using it, a reproduction Interface 321 to the computer 322 (step 3UA), so that all the 
command an a data file to be protected is set (step 301A). If ,is contents of the MBCA signals can be confirmed by the 

a protective safely mode which cannot be set is instructed to personal compu tor 322 . 

be set for the data file in the optica] disk, the reproduction If byte 3 is u 02bT, the MBCA data arc divided into data 

mode cannot be entered- When the reproducrion command which can be transmitted and data inhibited to be transmittod 

foradatafitctohcr^tertedissc1,dc<»dingofmepmtwtcd (step 311*% and only the data which can be transmitted are 
file i» started (step 30 W), When the decoding of the protected 20 transmitted from the recording and reproducing apparatus 

file ts not completed, the above processes from the corrflr- fctep 311/) and sent through the interface 321 to the com- 

nation of ihc secret tey (step 301*) are repeated. If the puter 322. On the other band, as to the data inhibited to be 

reproduction command for the protected file cannot be set by transmitted from the recording and reproducing apparatus, 

a predetermined times or more, an error occurs, and the they arc reproduced In the apparatu a (step 311$), but are not 
reproduction of the disk is stopped (step 301m). When the 25 externally output! od (step 3U0- Therefore, all the contents 

decoding is completed, the file is closed. Then, the prolec- of the MBCA signals cannot be confirmed in the computer 

live safety mode is canceled (step 30Ut% and data of main 322, so that the additional information such as identification 

information other than the protected fib are allowed to be inherent to a disk cannot decoded. Therefore, for an optical 

reproduced. disk including signals 112 inhibited to be outputtcd from the 

When the decoding is not completed (step 30dm), the JO apparatus in a part of the additional information, a user 

above processes are repeated from the setting of reproduc- cannot reproduce stripe information U2 cm the disk identi- 

tion command for the data (slop 301ft). fication (ID) or the secret key, and the main itnTormanon can 

When the reproduction of the stripes or additional in for- be protected very strongjy for an optical disk and for a 

mation 101 is completed and the protective safety mode is recording and reproducing apparatus therefor, 

canceled (step 3ftln), the optical bead is moved to the outer 35 Ao optical disk is reproduced according to tht above- 

periphery of the optical disk (step 303). Then, and the mentioned processes, and the decoding operation is 

rotation phase control is started again, and data of ordinary explained briefly by using the recording and reproducing 

pit signals and signals of the main information are repro- apparatus for an optical disk shown in FIG. 7. In an optical 

duced. disk 140a wherein BCA signals of additional ^formation 

As explained above, bv recording the stripe identifier 104 40 are recorded, a stripe identifier 104 (refer to FIG. IB) 

in the pit area in TOC or the like, the stripes or additional showing whether BCA exists is recorded in the control data ' 

information 101 can be surely reproduced Further, accord- 103 in the main information. For a doubJeside type disk such 

ing to the control data 111 included in the stripe signals, it as a DVD-ROM disk 10, two transparent substrate* arc 

decided easily whether the optical disk includes the laminated so that the signal plane fe located mercin. The 

signals 112 which inhibit a part or the additional infonna- « recording layer 10 may be conrprised of a single layer, or 

tion of the stripes to be outputtcd From the recording and two layers of recording layers 10a and 10b. When the 

reproducing apparatus. recording layer consists of two layers, a stripe identifier 104 

PIG. U shows a system comprising an optical disk showing whether a BCA exists is recorded in the control data 

recording and reproducing apparatus and a personal com- in the first recording layer 10a which is near the optical head 

puter. An optical disk recording and reproducing apparatus 50 155. In this case, because the BCA exists in the second 

320 sends information of an optical disk 140 through an recording layer MJS>, the first recording layer 10a is focused 

interface 321 such as a small computer system interface first, and the optical bead 155 js marved to a radial position 

(SCSI) to a personal computer 322. The infonnatian is of the control datB existing at the most inner side in the 

processed by a central processing unit (CPU) 323 in the second recording region 106. Because the control data are 

computer 322 and stored in a memory area 324. The 55 main information, they are subjected to BFM, 8-15 or 8-15 

interface may also be an interface such as AT attachment modulation. Only when the stripe back side identifier 106 in 

packet interface (ATAFT), IEEE 1394 or universal serial bus the control data is "1" the second recording layer 10b is 

(USB) which can transmit main and additional information. focused by a changer 597 for changing between the first and 

In a prior art optical disk, additional information such as second layers to reproduce a BCA 

BCA signals are also reproduced in order to determine 60 The signals of main inform ation arc sliced by a first level 

whether u-sc, prnccja, copy or the like of the morn fnforma- slicer 590 with a general first slicing level 515 to he 

lion fe possible, for processing the main information. How- converted to digital signals. The digital sigoals are decoded 

ever, because all the contents of the additional information by an EFM decoder 525, an 8-15 decoder 526 or an 8-16 

can t« reproduced and sent to a computer, even if the decoder 527 in the first decoder 528, and they arc outputtcd 
identification information or the like is ciphered, it may be 65 after subjected to erroT correction in an ECC decoder 536. 
deciphered. In this embodiment, a part of the additional Then, they arc processed forthcr in a cipher decoder 534a, 
information may include information inhibited to be output- an MPEG decoder 2*1 and a watermark reproduction vcri- 
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ficr 262, if necessary. Thus, the control data in the main 
iaJEormalion arc reproduced, and only when the stripe iden- 
tifier is "1", a BCA is read. If the stripe back-aide identifier 
106 is "1", the CFU 523 instructs the changer 597 for the 
first and second layers to drive a focus adjuster 59S so as to 
change the focus from the first recording layer 10a to the 
second one M6. At the same time, the optical head 155 is 
moved to the radial position of the recording region 101 for 
additional information (a BCA recorded between 22J and 
23.5 mm at the inner peripheral side in the control data) in 
order to read the BCA. 

In a BCA, signals having a partially dripped envelope are 
reproduced,, as shown in toe reproduction signal in FIG. 1C 
By setting a second slicing level 516 having a lower light 
micosity than the first one 515 in the second level slicing 
section 529, a BCA without no rotation of polarisation plane 
ol BCA or a BCA without the reflecting layer is detected, 
and digital signals are reproduced. The digjt&J signals are 
demodulated by a FE-RZ decoder 530a and are subjected to 
ECC decoding by an ECC decoder 530b to be ourputted as 
BCA data of additional information through an output 
section 550. Ton a, the main information is demodulated and 
reproduced by the first demodulator 528, and the BCA data 
as additional information are demodulated and reproduced, 

However, in the optical disk according to the embodi- 
ment, additional information 112 which is inhibited to be 
outputtcd is not outputtcd from the second demodulator to 
the BCA output section 550, and only the ether reproduction 
signals arc outputtcd. 

Next, demodulation for MBCA signals in the recording 
and reproducing apparatus is explained. As shown in FIG. 
13, reproduction signal* n{ MBCA are reproduced by PB-RZ 
demodulation in the second demodulator 530 (step 314d)« 
and error code correction (ECC) is performed by an ECC 
decoder 530* (step 3146), Then, the result is stored in the 
second demodulator 530 (step 314c). An address counter is 
set for information of MBCA signals according to the 
control data HI of MBCA (step 314d). In concrete, if byte 
3 in the control data 111 1* "00b", the read counter is set to 
4, while if byte 3 in the control data 111 is "Q2h", the road 
counter is set to 32. Then, MBCA information at tddregs in 
the read counter and thereafter is reproduced, a ad it is 
outputtcd from the BCA output section 550 through the 
interface, acoompanyiog video information. As a result, a 
part of MBCA as additional Information is outputuid .from 
the recording and reproducing apparatus, and it is processed 
only irj the apparatus The rjosiiion of the address in the read 
crmnicr can be expanded easily by setting the address at a 
different address. 

FIG. 14Ais a sections) view for illustrating a structure of 
an optical disk of a second embodiment of the invention. A 
recording layer 313, made of a phase change material 
changeable rcversibly between the crystalline and amor- 
phous phase*, is formed via a dielectric layer 312 on a disk 
substrate 311. Information can be recorded by using a 
difference iu optical characteristics between the crystalline 
and amorphous phases due to reversible structural change in 
the atomic level, and it cat) be reproduced afl a difference in 
the intensity of reflected or transmitting light at a predeter- 
mined wavelength. It ift preferable mat the difference of the 
reflected light between die two phase is equal to or higher 
than 10% in the area for recording the additional informa- 
tion, so that reproducing signals can bo obtained surely from 
the additional information area. In a BCA in the recording 
layer 313, a plurality of BCAs 310a and 3102? arc formed 
along the disk circumferential direction. An intermediate 
dielectric layer 314 and a reflection layer 315 are layered 
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successively on the recording layer 313, and an overcoat 
layer 316 is formed further thereon. Two disks among 
which only the first one has the overcoat layer 316, arc 
laminated with an adhesive layer 3.17. Alternatively, two 
5 optical disks having the same structure may be laminated 
with a hot melt process. As mentioned above, an optical disk 
has a recording layer of a thin film changing mvcrsibly 
between two states which can be detected optically, and it 
can be applied to a DVD-RAM or the like as an exchange- 
id able medium to which overwrite is pc**ible at a high density. 
As the phase -change material « GoSuTe alloy is used in the 
second embodiment. However, any male-rial made of a 
material which changes optically between two states* such 
as an organic material, or a different material which changes 
15 the phase or a different material which changes the structure. 
Further, FIG- 14C shows a different type of optical disk in 
contrast to the lamination type disk shown in FIG. 14A. A 
dielectric layer 232 is formed on a substrate 231, and a 
phase-change type recording layer 260 of thickness 10 nro is 
2ti formed between the dielectric layer 232 of thickness 100 nm 
and an intermediate dielectric layer 236" of thickness 10 nm. 
Further, a reflection layer 237 is formed . As to a DVD-RAM 
or a DVD-RW, a substrate 231a and an adhesive layer 238c 
is added. 

25 When BCA data arc recorded in an optical disk having a 
recording layer made of a phase -change material changeable 
rcversibly between IDC crystalline and amorphous phases 
according to radiation conditions, of laser beam, barcode 
portions in the barcodc-likc pattern is made of the amor- 
30 phous phase, while the remaining portions between the 
barcode portions are made of the crystalline phase. 

When a recording layer is formed on a disk substrate, the 
recording layer of low reflectivity is formed first in the 
amorphous phase. Then, by irradiating the recording layer 
55 with a laser beam, portions between barcode portions are 
changed to crystalline phase having higher reflectivity and 
the remaining portions having the low reflectivity become* 
the barcode portions. 
On the other hand, in an optical disk such as DVD-ROM, 
40 by generating uneven pits of a reflection film, the main 
infbrmation may be recorded nnd the additional information 
different for each disk or ciphered additional information is 
recorded for output inhibition. If a disk idratifiearion (ID) to 
be inhibited to be outputtcd is recorded as the additional 
45 information without correlation between the disk ID and the 
ciphered additional information, it cannot be guessed from 
calculation based on disk ID. Therefore, it can be prevented 
mat an illegal copier issues a new ID illegally. 
When the main information is recorded by generating 
SO uneven pits in a reflection film, the additional information 
can be recorded by pnrtiatly removing the reflection film. 

Next, a method for producing the optical disk is 
explained. First, a disk substrate 311 having guide grooves 
or prepils for tracking guide is produced by using injection 
55 molding with a polycarbonate resin. Next, a dielectric layer 

312 of 2nS$i0 3 film Of thickness 80 nm is formed on the 
disk substrate 311 with radio frequency (RF) sputtering with 
a ZnSSiO a target in an argon environment, A recording layer 

313 made of GeSbTe alloy of film thickness 10 nm is formed 
en on the dielectric layer 312 by using RF sputtering with a 

GcSbTh alloy target in argon atmosphere. Noatt, an interme- 
diate dielectric layer 314 made of ZnSSiO fl thickness 10 nm 
is formed on the recording layer 313 with RF sputtering with 
a ZnSSiG^ target in an argon environment. Next, a reflecting 
65 layer 315 made of AlCr film uf thickness 40 nm is formed 
on the intermediate dielectric UyeT 314 with DC sputtering 
With an AlCr target in an argOfl atmosphere. Next, an 



PAGE 37/46 1 RCVD AT 1/13/2006 5:04:18 PM [Eastern Standard Time] » SVR:USPTO-EFXRF-6/31 * DN1S:2738300 1 CSID:61245M801 ' DURATION (mm-ss):13-58 



01/13/2006 15:52 612-455-3801 



HSML, P.C. 



PAGE 38/46 



US 6,973,015 Bl 

17 18 

ultra-violet-rays setting resin is applied to the reflecting removed from the obtained (signals by a high pass filter 163 

layer 315 by dropping h on the reflection layer 315 and by of cut-off frequency fc of 14 kFl. A second slicing level is 

routing it with a spin coaler at a rotation speed of WOO rpnj, generated by having an average output of the pcakvaluca of 

and it is set with ultraviolet-rays to form an overcoat layer BCA signals. A comparator 165 compares the reproduction 

316 or film thickness of 5 ftm, Tbu$ r a first optical disk is $ signals or BCA signals with the second slicing level, a* 

produced. On the other band, a second optical disk is shown in FIG. lffl&% and a binarized data as shown in FIG. 

produced without forming the overcoat layer. Finally an 16C is outputtcd. Thus, the BCA signals are reproduced, 

adhesive 1ayer3 17 w farmed by setting an adhesive with hot As mentioned ahnvc, the cut-off frequency fc of the low 

melt process. Then, the first and second optical disks arc pass filter 161 is set to 1.2 MHz. FIG. 17 shows modulation 

laminated to each other. M» noises when BCA signals ate recorded in a phase-change 

Information is recorded to information to the recording type DVD-HAM disk. TBM^ represents the maximum 

313 made oC Ge— Sb— Ife alloy layer by irradiating a laser value or the worst value of the signal of BCA stripe roark 

light condensed to a very small spot to cause a local change portions after the LPF 161 for the reproduction signals 

at the irradiate portion, that is, to generate a difference in shown in FIG. 16A, while IBM^ represents the minimum 

optics! characteristic* baited on reversible structure change 15 value or the worst value of the signal of non-BCA stripe 

in atomic level between the crystalline acrid amorphous mark portions. Because, the slicing margin on reproduction 

phases. Further, the recorded information is reproduced by needs to be 20% or higher, the reproducing apparatus cannot 

detecting a difference in the intensity of reflecting or trans- reproduce the BCA signals unless IBM m(i yiBM^ is equal 

milting fight at a specified wavelength. to or smaller than 0.8. FIG. 17 shows pleasured values o£ 

Next, recording of BCA signals to a phase-change type 2D IBM—ZIBM,^ when the cut-off frequency of the low-pass 

optical disk such as a DVD-ROM is explained. The record- filter is changed. It ifi found that the ratio becomes equal to 

iug film an shown in FIG. 14C is in the amorphous state or smaller than 0.8 when the cut-off frequency is equal to or 

called as as-deposited state. The as-deposited state usually higher than 1.2 MHz. This condition has an advantage that 

has a low reflectivity, though it depend* on the optica I design the BCA signals can be stably reproduced . 

of the film. This as-deposited slate of phase-change type 25 A recording method of additional, information in this 

optical disk is crystallised when melted by irradiation with embodiment is similar to that in the first embodiment 

a laser beam and bas a high reflectivity- Practically, after the explained above. That is, by using a high output power laser 

as-deposited film is formed, an optica) disk is irradiated on such as a "YAG laser and a lens for converging in a direction 

the whole plane to make the film crystallized or to have a such as a cylindrical lens, a laser light having a rectangular, 

high reflectivity, because information nch as address and so stripe shape is converged on the recording layer 313 to form 

track necessary for recording is read easily if the firm tins a BCAs 310 along the disk circumferential direction in a 

high renoctiviiy. This step Is called as initialization. Then, plurality or areas. An optical disk according to the cmbouj- 

the disk is delivered from the factory. mcnt changes its structure due to excessive crystallization at 

There arc two processes for recording BCA signals in a phase transformation when irradiated with a laser light of an 

phase-change type optical disk. In the first process, a region 39 output power higher than on the recording of main Mor- 

of crystalline phase is irradiated with a laser beam generated mation. Therefore, the SCAs 310?, 310fc can be recorded 

by a high output power laser diode such as a YAG laser, irreversibly, and the recording film 313 is removed by 

similarly to a magneto-optical recording medium. The tern- irradiation at a still higher output power. Thus, it is prefer- 

perature oC a portion irradiated with the laser beam is able that the BCAs 310a and 3lfo can be recorded as an 

increased, and the crystalline phase having a high rcflectiv- 40 irreversible state of the crystalline state. By recording the 

ity is changed to the amorphous phase having a low rcflcc- BCAs 3 10^ 3106 in this way, the intensity of reflecting light 

livjry. By increasing the laser power further, a pari of the is changed between the BCAs314to, 3106 and the non-BCAs 

recording layer or the reflecting layer is melted or sublimed, 310c t 310& Therefore, the additional mformation can be 

so that the reflectivity of the irradiated portion becomes reproduced by the optical head in a nzpmdueing apparatus 

lower than the oLhcr portion. Thus, portions having the high 43 for a DVD-ROM, In this ease, a change in the intensity of 

reflectivity and other portions having the low reflectivity are reflecting light from an optical disk is preferably 10% or 
formed. By using an optical head in a DVD drive, BCA higher. By making a change in average refractive index 

reproduction signals as shown in FIG. 1C arc reproduced. larger by 5% or more, the change in the intensity of 

In the second pjnooRK, by providing inverted recording reflecting light can be set to J or higher. In the case of 

signal* as shown in FIG. 1C, a laser beam does not irradiate 50 DVD-RAM, similarly lo DVD-ROM, by making a part of 

the BCA stripe portions, so that the film is remained in the the protection layer or the reflection layer defective, it 

as-deposited film. On the other hand, the non-stripe portions becomes possible to increase a change in the intensity of the 

are irradiated with the laser beam to be changed to the reflecting light of the signals at the BCA region to a 

crystalline Mate or to have high reflectivity. Then, as shown predetermined value or higher. There is no problem on 

in FIG. 1C, the reproduction signals has low signal levels at ss reliability because the disk has an adhesive structure. 

Ihc BCA stripe poittons. Thus, the steps are simplified in the As explained above, the recording apparatus and the 

second process because BCA signals can bo recorded only recording method of additional information in the second 

by turning on or off the laser irradintion. cmbndiment are similar to the counterparts in the first 

Next, the range of BCA signals acceptable for ccproduc- embodiment. However, only the magnetic anisotropy of the 
lion is explained. FIG. 15 shows a structure of a reproducing go recording layer is changed in the first embodiment. On the 

circuit of BCA signals. BCA signals are recorded with other hand, because it is needed in this cmhodhncnt lo 

supcrposidoa on emboss pits. Therefore, as shown in WO. change the intensity of reflecting tight by a predetermined 

16 A, the reproduction signals from the optica] bead has higb value or more, the recording power and the setting of 
frequency noise* due to the emboss pits. The high frequency recording conditions are different. Even when the recording 
wise* are removed by a low pass filter 1*1 of cul-oIT 65 power is set lo the same as that for a magneto-optical disk, 
frequency fc of 1.2 MHz and amplified and inverted by an recording may be performed by using out-lbcus or by 

amplifier 162. Low frequency noises due to dcccntcring are decreasing the recording power through a filler. 
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For a high density magneto-optical disk such as ASMO, in an ID database 22. At the same time, a barcode n»d«24 

additional information is reproduced by using the optical which can read BCA when a directory is scot reads BCA 

bead 155 having tbe stnicturc shown in FIG. 8. Therefore, data, and the location and the time of tire supply of the disks 

the structure oF the optical bead, the detection of recording arc stored io the ID database. The location show* a particular 

signals and reproduction conditions are different from the s system operator 23, such as a CATV company, a broadwst- 

connterparte in tbis embodiment. However, by using the ing station or an airline company, to which a disk witba 

ataicturc wherein an output inhibition area is provided in the particular ID is applied. Thus, the ID database records 

additional information according to the invention, the copy- when a disk with a particular ID i* ^pplted to a p^cnilar 

right of the main information in a disk can be managed and system operator- Further, by setting the enciphered ID or toe 

protected strongly, by using procedures similar to those 10 mfonnation to which ihe output ja inhibited on reproduction, 

shown in the flowchart in Ihe first embodiment a BCA disk for a specified usage can be fabricated. Then, 

As explained above, for an optical disk such as DVD- illegal copy can be prevented, and the BCA disk can be 

ROM or DVlMt, other than an overwrite type disk such as traced when a largo amount of illegal copies arc distnbuted. 

a magnclD-opucal disk or a DVD-RAM, by using the control A caw where only contents arc supplied in CATV oi the 

data and the ciphered information inhibited to be outpntted is like is explained above. However, content* can be protected 

on reproduction in the additional infofxnation. an optical similarly when a disk wherein BCA signals on recorded 

disk and a recording and reproducing apparatus therefor can contents arc recorded Li sold. When a BCA disk of FTG. 19 

protect files and prevent illegal copies by using the arkti- is sold to a general user, a recording and reproducing 

tional information. apparatus having a similar structure to that of the first 

Next, a means is explained for actually managing and 20 embodiment may be used. As shown in the flowchart in FIG. 

protecting the contents by a contents provider. First, a 10, ciphered TD information in the output inhibition area fn 

production procedure is explained with reference to FIG. 18 the BCA disk is read, and a secret key is prepared in the 

until a disk having the contents is produced. Io a disk apparatus, and a protected file is decoded, aiinilarly to the 

production section 19, »n MPEG encoder 4 divides original recording and reproduction method of Urn first embodiment, 

contents such as a moving picture into blocks and subjects 25 90 as to protect the copyright of the disk- 

them to variable-length coding. Thus, com pre w^d video Further, the contents can be managed more surely if a 

signals with compressed images with MPEG are generated. secret key is provided through a communication line. That 

The signals arc objected to scrambling by a cipher encoder i*> when a ciphered media ID or the like is reproduced, at 

14 with a cipher key 20 prepared with the BCA signals. The step 301/ in the flowchart io FIG- 10, reprodnced informa- 

com pressed video signals subjected to the scrambling arc 30 tfon is sent through a communication line to the contents 

recorded as pit signals on a roaster disk 6 by a master provider or a management agent of the software. Then, the 

production apparatus 5. By using a disk former 7 with the contents provider decodes and verifies the cipher of the 

master disk 6, a large amount of disk substrates with media ID information. WhonthcdHdcisIbundtobeanormal 

recorded oils are produced. A reflection film made of alu- disk, information on the secret key is provided to dissolve 

minum or the like is formed thereon by an apparatus for 35 scrambling of the contents. By using the information on the 

forming the reflection laycn Then two dusk substrates 8. 8a secret key, the protected flic of the contents is decoded for 

arc l&minatcd. Thus, a laminated disk 10 is completed. leproductioa (step 301/). In this ease, additional informatioii 

Further, for a magneto-optical disk, compressed video sig- inherent to each contents such as disk ID can always be 

nals after scrambling arc recorded as magneto-optical sig- managed, and illegal use of additional information can be 

nals in the recording layer. For a disk of a single plate 40 discovered easily. 

structure, a disk 140 is completed without adhesion. For a If a media identification (ID) is ciphered so that the disk 

DVD-RAM 300, similarly, compressed video signals after ID docs not completely correlate to the cipher method as 

scrambling are recorded in the recording layer, and two disks recorded in a BCA, it cannot be guessed with a calculation 

nrc laminated by an adhesive apparatus 300 to form a from the ID. That is, only the copyright owner knows the 

laminated disk. For a DVD-RAM 300, two disk structures 45 relationship between the ID and the ciphering calculation, 

are possible: single type having the recording layer only in Therefore, it is prevented that a person for producing an 

a single side, and double type having the recording ferycr in illegal copy issues a new ID or a ciphered information 

the two sides. A DVD-R disk can also be fabricated stmt" thereof illegally. 

tarty. Further, for ciphering, spectrum signals can be generated 

Next, a method of reproduction of a disk by a contents so from information inherent to a user such as card ID for IC 

provider is explained by recording additional information. card and added to the ID signal 38 in the disk, to this case, 

FIG- 19 shows an apparatus for manufacturing disks and a both of media ID and user's personal information are needed 

reproducing apparatus therefor. A disk manufacturing sec- to be verified, and it becomes more difficult to issue illegal 

Hon 19 produces a laminated disk or a single plate dink 10 ID information, Further, because a person having a copy- 

oC ROM or RAM type of the same contents. In a disk SS right can confirm both or a distributed ID of the software and 

manufacturing apparatus 21, a BCA recorder 13 subjects an ID of the reproducing apparatus, an illegal copy can be 

BCA data 16a, i&b, 16c including an identification code traced more casily. 

i2a t 126, 12c different for each disk FE modulation by aPE As shown in a recording section in a recording and 

modulator 17 and performs laser trimming with a YAG laser reproducing apparatus shown in FIG* 20, when main mfor- 

10 form BCAs 18a, 18&, I8<r similar to circular barcodes on «n matioo such as video signals Or the like ts recorded in a disk 

riiate* lOfl, 106, 10c, . . . The entire disk to which the BCA 140 which records BCA, first, BCA signals including a disk 

is recorded is referred to a* feCA disk lid, 11A, He. A* identification (ID) inherent to each optical disk are read by 

shc^ in FKJ. 13, the pit action the BCA reproduction section 39, and signals generated 

the same for these BCA disks 11a, 116, He. However, for from BCA signals m the additional information arc supcr- 
each disk, different IDs of 1, % 3 are ciphered in the BCA ss posed as watermarks to convert the video w"mi^ t and the 

18 as information inhibited to be outpuued. A contents converted video signals arc recorded in a BCA disk 140 (10, 

provider such as a movie company stores the dilEercut IDs 300). A watermark is generated, for example, based on the 
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disk ID. When video signals are reproduced Cram a BCA 
disk 140 (10, 300) which records tbc video signals super- 
posed with the BCA signals, the BCA signals arc first read 
by the BCA reproducing section 39 and detected as ID I of 
the disk to be used for generating a secret key. In the method 
Cor generating n secret key, the key is verified and supplied 
in a recording and reproducing apparatus. The vcrifjc*lluu, 
generation and supply oF a secret key may He performed 
through a communication tine by a system operator or a 
person who manage* a software. 

Next, information inherent to id optical disk superposed 
with video signals is detected as disk 1D2 by * watermark 
reproducing section, which decodes ibe watermark. A secret 
key psnctated from the BCA signal*, ID1, is compared with 
disk ID2 read from tbc superposed signals of tbc video 
signals, and if tbey do not agree with each other, the 
reproduction of video signals is stopped.. As a result, video 
signals cannot be reproduced from n disk wherein signals 
different from the bidden information in the BCA signals are 



parameters such as transmission rate after compression to 
the MPEG signals is sent from an MPEG decoder 33 to the 
MPEG encoder 43. Therefore, the compression efficiency is 
improved in real-time encoding. Further, because audio 
s signals and compressed audio signals 48 bypass the water- 
mark section 34, they are not expanded or compressed, and 
they arc rot deteriorated. When the compressed signals arc 
not transmitted, as-scrambled video output signals 49 are 
transmitted by a transmitter 46a. For a screen in an airplane 
10 or the like, wrtmbKng Is not necessary. Thus, video signals 
including watermarks arc transmitted from a disk U. 

In the apparatus shown in FIG. 21, an illegal copier may 
take out video signals from a bus between blocks ot by 
bypassing the watermark section 34- In order to prevent this 
15 copying, buses between the descrambler 31, the MPEG 
decoder 33 and the watermark section 34 arc ciphered with 
a shake-hand scheme by the mutual authentication sections 
32a, 32b, 32c and 324 provided therein . Signals ciphered by 
the mutual authentication section 32c at the transmission 



superposed. On the other hand, when ihcy agree with each 20 side arc received by the mutual authentication section 32<f at 
other, by using a decoded key including ID information read Oie receive side, while the two mutual authentication sec- 
from the BCA signals, video signals superposed with water- tions 32c and 32d communicate or sbake-hand with each 
murks am dcscramblcd by a descrambler 31 and ontputtcd as other. Only when the result of mutual authentication is 
video signals. correct, the mutual authentication section 32rf at the receive 
When video signals are sent through a eommuni cation 25 side deciphers the cipher signals. The situation is smiilir for 
line by a method explained above, a BCA video disk 10o, the other mutual authentication sections 32a and 326. There- 
ICS), 10c including BCA information ciphered by a disk fore, in the embodiment, the ciphers carmol be deciphered as 
production apparatus 21 shown in FIG. 19 is sept 10 a long as the mutual authentication is not jterforynod. Tbcrc- 
reprodncing apparatus 25a, 256, 25c of a system operator fore, even if digital signals arc taken out at an intermediate 
230, 236, 23c. 30 bug, the cipher signals are not deciphered, and the water- 
mark section 34 are not eventually bypassed. Thus, illegal 



The operation for a system operator is explained with 
reference to FIG. 21, which shows a re-transnjitter in detail. 
Further, FIGS. 22Ar-22H illustrate waveforms in time axis 
and in frequency axis of the origioat signals and each video 
signals. As shown in FIG. 21, a reproducing apparatus 25a 33 
exclusive for a system operator is provided in a re-trans- 
mitter 28 provided in a CATV station or the like, and a BCA 
disk 11a supplied from a movie company or the like ts set 
to the reproducing apparatus. Main information in the repro- 
duced signals by tho optical head 29 is reproduced by a data 40 
reproduction section 30, and de scrambled by a descrambler 
31, the original video signals arc extended by an MFEG 
decoder 33 to bo sent to a watermark section 34. In the 
watermark section 34, the original signal shown in FIG. 22A 
are received and converted by a frequency converter such as 45 
fast Fourier transform (FFt) from time axis to frequency 
axis. Thus, a frequency spectrum 35* as shown in FIG. 22B 
is obtained. Iht frequency spectrum 35« is mixed by a 
spectrum mixer 36 with an ID signal which has a spectrum 
shown in FIG. 22C. As shown in FIG. 22D, the spectrum 50 
356 of the mixed signals is not different from the frequency 
spectrum 3Sa nE the Original Signals shown in FIG. 22B. 
That is, tbe ID signal is subjected to spectrum dispersion. 
The sign? I is converted by an inverse frequency converter 37 
such as TFFT from frequency axis to time axis, and signals ss 
shown in FIG, 22E not different from the original signals 
(FIG- 22A) am obtained. Because of spectrum dispersion of 
the TD signal in frequency spectrum, and deterioration of 
video signals is small 



elimination or interpolation of watermarks can be prevented. 

Now, a method is explained for generating signals 38 on 
the ID infonriarJouL The BCA data reproduced by a BCA 
reproduction section from a BCA disk Ua are verified on 
signature with a publk key sent from the BCA disk lln or 
the like by a digital signature verifier 40. If the verification 
is not good (NG), the operation is stopped. If OK, because 
the data are not interpolated, the ID itself is rent to a 
watermark data generator 41a. Then, by using ciphered 
information signals included in BCA data, watermark sig- 
nals ate generated in correspondence to ID signal shown in 
FIG. 22C. However, tbc additional information is not out- 
puitcd outside tbc drive in a recording and reproducing 
apparatus, the signals cannot be processed or interpolated. A 
signal of a secret key may be generated by calculation from 
an ID data or a card ID in an IC card 41. 

As shown in FIG. 23, for illegal copy, video signals 49a 
arc recorded in video tapes 56 by a video cassette recorder 
55, and a large amount of video tapes 56 of illegal copies are 
distributed, and the copyright is viotatcd. However, by using 
BCAs of the invention, the video signals 49a and video 
signals 496 reproduced from a video tape 5$ (refer to FIG. 
24) have superposed watermarks. Because the watermarks 
are added in the frequency spectrum, they cannot he van- 
ished easily. Tbey arc not vanished through an ordinary 
recording and reproduction system. 

A method for detecting watermarks is explained wilh 
reference to FIG. 24. An illegal copy of a medium such as 



In the apparatus shown in FIG. 21, video output signals 60 a video tape, * DVD or a laser disk is reproduced by an 
■ apparatus 55a such as a video cassette recorder or a DVD 

player, and the reproduced video signals 496 are received by 
a first input section in a watermark detector 57. Th en, w ith 
a first frequency spectrum converter 59 such as FFT or 
65 discrete cosine transform (DCT), a first spectrum 60 as a 
frequency spectrum of signals of illegal copy is obtained as 
Shown in FIG. 22G. On tbe other hand, the original content* 



from the watermark section 34 are sent to an output section 
42. When a re -transmitter 28 sends compressed video Rig. 
pals, an MPEG encoder 43 compresses the video signals and 
a scrambler 45 scrambles tbcm with a cipher key inherent to 
the system operator and a transmitter 46 sends the scrambled 
signals through a network or radio communication to an 
audience. In this case, information 47 on compression 
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61 are received by a second input flection 58<* and converted 272 including a recording circuit cottverls the soramblcd 

to frequency axis by a second frequency converter 59a lo video data to record signals for recording in a RAM disk 

provide a second spectrum 3Sa as shown in FIG. 22B. By 140a with an optical head 29. t>am ^ u <a*„ 

obtaining a difference between the first spectrum 60 and the When reproduction is performed on the RAM disk 140a 

second one 35a wilt a difference calculator 62, a difference s or the pbasc-change type RAM to which the scrambled 

spectrum signal 63 as shown m FIG> 22H b obtained. The signals are recorded, it is a legitimate use, As sbownin FIG. 

difference spectrum signal 63 is sent to an ID detector 64. In 7, the BCA is read, and a secret key is generated from the 

the IP dctcctnr 64, a watermark parameter nf TD=n is taken ciphered BCA data obtained from a BCA output section 550, 

out from an ID database 22 (step 65) and received (step 65a) # and the data arc oracrambled by a descrambler or a cipher 
and the spectrum signals based on the watermark, parameter 10 decoder 534d by using the unique disk ID in the BCA data 

arc compared with the difference spectrum signals 63 (step of the secret key as a key. Then, MPEG signals are expanded 

656). Next, it is decided whether the spectrum signals based by an MPEG decoder 2*1 m provide video signals. How- 

on the watermark parameter agree with the difference spec- ever, when the scrambled data in the RAM disk 140s 

tnim signals 63 (step 65c). If they agree with each other, it recorded normally are copied in a different RAM disk 140k 

is decided that lD=o (step 63d). If they do not agree with is that is, when the disk is used illegally, (he BCA data of the 

each other, ID is changed to (n+1), and a watermark parao disk arc different on reproduction, and a correct key carmat 

etcr of IDn(n+l) is taken out from the ID database 22, and be obtained for canceling the scrambled data. Therefore, the 

the above steps arc repeated, and the ID of watermarks if? cipher decoder SMa cannot correctly descramble the data, 

detected. If the ID is correct, the spectrum of the original Thus, video signals cannot be obtained. Because signals 

signals and that of the above-mentioned difference agree 20 copied in the second disk or disks io the second or suosc- 

with each other aa shown in PIGS. 22C and 22H. Then, the quent generations of RAM disk cannot be reproduced, the 

ID of waiermarkstsouipucted from *u output section 66, and copyright of the copy once conicnu* added with the waicr- 

a source of the illegal copy becomes clear. By identifying the marks is protected. As a result, the contents are recorded or 

ID of watermarks as explained above, the source of contents reproduced only from the RAM disk 140a. In the case of the 

of pirate disks and illegal copies can be traced, and the 25 DVD-RAM shown in FIG. 14A or 14C, recording and 

copyright is protected. Io this embodiment the watermark reproduction arc possible for the one DVD-RAM disk 

portion in the spectrum dispersion is used, but similar similarly. Because the ciphered BCA signals are not output- 

advarjiages can also be obtained by other watermark mchV ted from the recording and reproducing apparatus by cipher- 

ods. tag the BCAs, it is impossible to extract only the BCA data 

In case* of a RAM disk 140* such as a DVD-RAM 300 30 to read or change the secret key. 
or a magneto-optical disk 140, a contents provider such as In order to more strongly protect the software, first, BCA 
a CATV station having a DVD recording and reproducing data m the RAM disk 140a of a user arc sent through a 
apparatus or a magneto-optical recording and reproducing communication line to a contents provider. Next, at the 
apparatus, as shown in FIG. 7, sends ciphered scrambled contents provider, the BCA data arc converted to water- 
data through a communication line lo another recording and 35 marks in a watermark recorder 264, and video signals are 
reproducing apparatus of a user with a ciphered ID number embedded and transmitted. At tbc user, the signals arc 
of BCA as a key, and the scrambled data arc recorded once recorded in a RAM disk 140a, On reproduction, at a 
in a RAM disk 140a or a phase-change type RAM in a watermark reproduction and identification seaion2<S2,, BCA 
CATV rtation or the like, data or the like of a recording permission identifier and 

In a simplified system, ciphering or scrambling is per- « watermarks are compared with the counterpart obtained by 
formed in a recording and reproducing apparatus of a user, a BCA output section 550, Only if they agree with each 
This is explained briefly. In this case, the recording and other, tbc reproduction is permitted. Thus, tho copyright is 
reproducing apparatus shown in FIG- 7 Is operated variously protected more strongly. In this method, even when a 
according to the level of copyright protection for tbc input digital/analog copy is performed directly from the magneto- 
signals. For the level of copyright protection, three types of 4S optical disk 140a to a VCR tape, the watermarks arc detected 
identifier, that is, copy free, copy once and never copy, arc by a watermark reproduction wsctinn 263, so that illegal 
mixed with data or waicrmarJoj. For copy free, one genera- digital copy can be prevented or detected. In the case of a 
tion copy is allowed, and for never copy, copying is tnhib- DVD-RAM 300*r shown in FIG. 7, illegal digital copy can 
ited Trie three types of identifiers arc discriminated by be prevented or detected similarly, 
detecting watermarks of input signals by the watermark sd By providing the watermark reproduction section 263 in 
reproducing section 263. In the case of copy free identifier, a magneto-optical recording and reproducing apparatus or a 
recording is performed without Kcrambling. In the case of DVD recording and reproducing apparatus to add ciphered 
never copy identifier, the recording mhibition section 2*5 is reformation of "once recordable identifier'' to the signals 
operated to stop recording. In the case of copy once kten- received from the contents provider, the software can be 
liner, the unique disk identification (ID) is read from the » protected more strongly. FurtbcT, if recording is allowed by 
BCA, and the input signals are scrambled with the disk ID a recording prevention section 265, tbc recording to a second 
to bo recorded in the RAM disk. The recording is explained disk or an illegal copy is prevented by the recording pre- 
fjclovy, verjtion section 265 and a "once recorded identifier". 

First, BCA data are reproduced from the optical disk 140a It is also possible to generate watermarks by a watermark 

with the optical head 29, and they arc processed by tbc <jo recorder 264 on the identifier of M once recorded'', and ati 

PE-RZ dcTTiorhitator 530* and the ECC decoder 530b. The individual disk number of a magneto-optical dink 140a 

obtained BCA dale arc sent hy a BCA output section 550. A recorded beforehand in the BCA recorder 120 and to super- 

unique disk rD of say 64 bits (8 bytes) is included in the pose the watermarks to the recording signals to be recorded 

BCA data or 188 bytes, and the disk TD is rmlputted. in tho RAM disk 140a. 

When input signals arc recorded in copy once mode, a 65 Further, it is also possible that a lime mfonnan'on input 

scrambler 271 in a recording circuit scrambles the MPEG section 269 adds date information permitted by a system 

video Hignabb?usmg tbc disM^ operator in a rental shop or tbc like, as the additional 
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information, to a key of the watermarks or scrambled data prior art method of managing information for each dwk, the 

and giro ii to the scrambler 271- It is also possible to use disk cost and the dhk production tunc can be reduced tn a 

a synthesized key as a password, Wbcn the reproducing largo extent. 

apparatus reproduces and checks the date information from In the above embodiments, a DVD-ROM disit or a 

the password 271* or from the BCA date add watermarks, s DVD-RAM disk of two-plates lamination type or an optical 

it is possible to limit a period when the scrambling key can disk of a single plate type is used for explanation. However, 

be cancelled, such as "enable time of three days". Because according to the invention, the same advantages can be 

the additional information is ool outputtcd from a reproduc- obtained generally over disks irrespective or the Mctnre of 

ing apparatus, this can be applied to a rental disk system the disk. That is, in different ROM disks, RAM disk* or 

including time information. Tn this case, the copy fc pre- id DVD-R disks and magneto-optical disks, similar advantage 

vented, the copyright is protected surely, and an illegal »>* c « n te °**o««sd by reading the explanation with DVD-R 

is very difficult. disk. DVD-RAM disk or magneto-optical disk- However, 

Further a* shown in o recording circuit 266 shown in FTC emanation isomitted. . . . < ... httV{M 

7. BCA data are used in a part of a cipher key of scrambling, lotte above em^i^ 

and BCA data are used for the additional information « a imdag layer of a tbrcc-Uyer structure of £ AD ty^ * 

ciphered primarily and for the additional information ™d in the explanation H™™- ltm *y™^W^f K ^ 

ciphered Scondarily. Then, the watermark reproduction * magoetoK>ptical d*kofFAD type, RAD type or double 

• D r^tK R ; rccorS 

r . . . , „ j ^ ^„ -™ tiavma a structure for reading information in a recording 

the j*v«il»n wtnch cannot ta oytpuUcd, the copynght me of ^ « lsyws firm, one side for 

Wuig " „ c „. additional information and the recording and reproduction 

Further, as to toe ao^ttonal inFormation^the _DVD *sk ffiC(bod c hin ^ ttbov c, m c management information for 

and the magneto-optical disk can be provided to ^common ^tows in an optical disk can be recorded easily to the 

on the format of information signals and the like. Then, additional information. Then, a superior optical disk can be 

according the reproduction ^procedure of ^e idditio^infor- ^ ^ WQ0R t cf thc contents can be pmvented. 

mation shown in the flowebar in FIGS. 10A and 10B, as far ^ abovc-mcniioncd embodiments are explained on 

as tho optical disk is a compatible disk, ^^n^ can be ^ HowB xho JnvDTltian cafl fa oe applied tn 

protected and managed comm only ir^spcctive of the type of media such as a magnetic tape, an optical 

the optical disk by a recording and reproducmg app aratas a m ^ ^ w opdeal card, a magnetic card and 

bavmg lhc^s^cru^ 35 a £ raiOT Xlor memory device, and it fa obvious that they 

recording and repricing apparatus therefor has high rcb- ^ w incIudcd of th e 

al^tyoomecrwrightprotecuon. present invention . 

Further, an accounting system for each contents such as Although thc present invention has been folly described in 

pay-per-view of video information can be realized in this connection with tbe preferred embodiments thereof with 

embodiment by combining the transmission of additional ^ w f erencc ^ lpe accompanying drawings, it is to be noted 

information inhibited to be outputtcd for each software or Ujal varioTO cpanges A n6 modifications are apparent to those 

contcnte, information on a secret key from the contents in tbe art. Such changes and modifications arc to be 

provider, in combination with a pay method of a foe from an ^^xood as included within the scope of tbe present 

ICcard.Furthw.auacc^ invention as defined by the appended claims unless they 

cao be set for each optical disk, by using the additional ^ thcrcfroffl , 

information inhibited to be outputtcd of thc invention. p 

Further, io a recording and reproducing apparatus for a What is claimed is: 

write once optical disk or an overwrite optical disk including 1- An optical disk for we with at least one of a recording 

the addiUonal information inhibited to be outputtcd, data file apparatus and a reproducing apparatus, said optical disk 

of information managed personally are ciphered, or data file 5 n having at least a recording layer for recording infer maiion, 

in a system in a company is ciphered with individual said optical disk comprising; 

^formation of an employer. Then, an acoesft right to each a first recording area for recording contents data and data 

optical disk can be set whicb used for personal data or for for recording and reproducing the contents data; and 

data flic of information hi a company. Therefore, a system i% a second recording area for recording secondary data 

provided where security of information protected except S5 related to the contents data; 

specified uses, such as inferrnatton on personal privacy, can wherein said second recording area comprises a first 

be enhanced. It in very difficult to oxtcmaDy access the data section for recording control data and a second section 

file managed and protected an mentioned above. for recording d^ta not to be inhibited from being 

Further, in a system where ciphered BCA information and outputtcd from the reproducing apparatus, and 
a secret key are combined in thc additional information of 60 wherein the control data includes an identifier abdicating 

the invention, when the same signal* arc recorded by super- whether said second recording area further mclude R a 

position in a ROM disk or a RAM disk- Then, virtual third section for recording data to be mfntnled from 

watermarks can be realized. A* a result, by using the opdeal being outputtcd from the reproducmg apparatus, 

disk and the reproducing apparatus according to the inven- 2. The optical disk according to claim 1, wherein data 
tfon; video signals outputtcd from the reproducing apparatus es recorded in the second recording area arc stnpc marks 

arc all embedded with watermarks in correspondence to ID longer in radial direction and cannot be overwritten after 

information issued by a contents provider. In contrast to a they arc written once. 
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3. The optical disk according <o claim 1, wherein the data 20. The optical disk according tn claim 19, wherein said 
for recording and reproducing the contents data in said first recording layer comprises barcode portions made of an 
recording area include an identifier which shows whether amorphous state and portions between the barcode poruons 
information is recorded in said second recording area, made of a crystalline state. 

4. The optical disk according to claim 1, wherein an S 21, The optical disk according to claim 19, whereinaald 
identifier which shows whether information that fc recorded recording layer comprises barcode portions, and rrabarcode 
in said second recording area is recorded in said first section portions between the barcode portions having a higher 
in said second recording area. reflectivity than the barcode portions, 

5. The optical disk according to claim 1. wherein the data 22. The optical disk according to claim 1, wherein the data 
for recording and reproducing the contents data in said fimt 20 to be inhibited from boing outputted from the reproAjdng 
recording wen include an identifier which shows whether apparatus Includes data on an identity of the optical disk, 
information is recorded additionally in said second record- 23. A reproducing method for reproducing contents from 
ing arcs and an amount of recorded data in said second an optical disk having at least a recording layer for recording 
recording area. information, the optical disk comprising a first recording 

6. The optical disk according to claim 1, wherein ciphered 15 area for recording contents data and data for recording arid 
data are recorded in said third section in said second reproducing the contents data, and a second recording area 
recording area far recording secondary data related to the contents data, the 

7. The optical disk according to claim I, wherein a disk second recording area comprising a first section for record- 
identifier different for each optical disk is recorded in said ^ tog control data and a second section for recording data not 
second recording area, to hc inhibited from being outputted from at least one of a 

8. The optical disk according to claim 1, wherein said recording appwams and a reproducing apparatus, said rcprc- 
second recording area is provided at a predetermined area in duang method comprising: 

ad inner peripheral section or an outer peripheral section in reproducing data from the second recording area before 

the dkk. reproducing data from the first recording area; 

9. The optical msk accordmg to clarm J. wherein data of deciding, based on an identifier in the control data, 
said first recording area comprises data stored in the record- whether the second recording area comprises a third 
ing layer as uneven pits in a reflection film, and section for recording data to be inhibited from being 

wherein data of said first recording area comprises par- externally outputted from the reproducing apparatus; 

tiaUy removed stripe marks, of said reflection film, ^ and 

longer in the radial direction, processing the data to be inhibited from being outputted 

10. The optical disk according to cWm 1, wherein said only in the reproducing apparatus when the data repro- 
first recording area includes an area to which information duced from the second recording area are detenruned to 
can be written. include the data lo be inhibited from being outputted, 

U. The optical disk according to claim 10, wherein said 35 without outputting the data to be inhibited from being 

first recording area has a recording layer to which data can outputted, 

be recorded with an optical device. wherein the identifier indicates whether the second 

12. The optical disk according to claim 11* wherein said recording area further includes the third section for 
first recording area has said recording bycr to which data recording the data to be inhibited from bang outputted 
can be recorded with an optical device a plurality of times. 40 from the reproducing apparatus. 

13. The optical disk according to claim 10, further com- 24. The mothod according lo claim 23, wherein data are 
prising a recording layer including an organic layer change- reproduced from the first recording area according to rcpro- 
able between two states that are optically detectable. (faction conditions included in the data to be inhibited from 

14. The optical disk according to claim 12, wherein said being outputted when the data reproduced from the second 
recording layer comprises a magnetic layer having perpen- « recording aica arc actcrmincd to include the data to be 
dicular magnetic anisolropy in a film normal direction* inhibited from being outputted. 

15. The optical disk according to claim 14, wherein said 25. The method according to daim 23. further cotnpris- 
second recording area comprises barcode portions and por- ing: 

linns between the barcode portions having smaller perpen- reproducing data Erom the first recording area; and 

dicolar magnetic anisotropy along film normal direction than 50 detecting a second identifier which shows whether data 

said barcode portions. exist in the second recording area, in tbc data repro- 

16. The optical disk according to claim 12, wherein said duccd from the first recording area; 

recording layer comprises a plurality of layered magnetic wherein said reproducing data from the second recording 

films, „ area Is performed only when the second identifier is 

17. The optical disk according tn claim 10, further com- detected. 

prising a recording layer made of Go — Sb — Tb alloy. 26. The method according to claim 23, wherein when the 

IS. The optical disk according to claim 10, further corn- data reproduced from the second recording area are deter* 

prising a recording layer including a film rcvcrsibly change- mined to include the data to be inhibited from being oul- 

able between two optically detectable states, ^ putted, identification is performed by using data reproduced 

wherein an amount of reflection light from said first from the second recording area, and only when restriction on 

recording area is different from than from said second the output of the data in the first recording area is canceled, 

recording area. reproduced signals of daU recorded in the first recording 

19. The optical disk according to claim 13, wherein said area are deciphered and decoded, 

recording layer is rcvcrsibly changeable between crystalline *s 21. The method according to claim 23, wherein when the 
and amorphous states according to conditions of a light for data reproduced from the second recording area are deter- 

nluminating said recording layer. mined to include the data to be inhibited from being out- 
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putted, information signals are generated based on the data, 
and the contents data arc superposed and outputted with the 
information signals. 

28, A reproducing apparatus Tor reproducing contents 
from An optical disk having at least a recording layer for 5 
recording information, the optical disk comprising a fim 
recording area for recording contents data and data for 
recording and reproducing the contents data, and a second 
recording area for recording secondary data related to the 
contents data, the second recording area comprising a first 10 
section for recording control data and a second section for 
recording data not to be inhibited from being gulpulled from 
said reproducing apparatus, said reproducing apparatus 
comprising: 

an optical head operable to reproduce information Prom is 
the optical disk with an optical «pot» 

a first reproducing section operable to reproduce data with 
raid optical head from the first recording area; and 

a second reproducing section operable to reproduce data 
with said optical head from the second recording area, 30 

wherein the control data includes an identifier indicating 
whether the second recording area further includes a 
third section Cor recording data to be inhibited from 
being outputted from said reproducing apparatus, and 

wherein when data to be inhibited from being outputted 
arc recorded in the third section, said second reproduc- 
ing section processes the data in the tblxd section but 
does not output the data in the third section. 

29. The apparatus according to claim 28, further com- 
prising: 

a detector operable to detect a second identifier, which 
shows whether information is recorded in the second 
recording area in the optical disk, from reproduced 
signals by said first reproducing section; and 
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34. The apparatus according to clnrm 33, wherein said 
ficcond reproducing section is operable to perform verifica- 
tion by using the secret key generated by *aid key generator 
and deciphering and decoding ft* the contents data in the 
tot recording area. 

35. The apparatus according to claim 26, further com- 
prising: 

a third reproducing section operable to decode ciphered 
data recorded in tbc second recording area in the optical 
disk and reproduced by said second reproducing sec* 
tion; 

a cipher decoder operable to decode signals reproduced 
from the first recording area by said first reproducing 
section; 

a first mutual authentication section provided in said third 
reproducing section; and 

a second mutual authentication section provided in said 
cipher decoder; 

wherein only when said first and second mutual authen- 
tication sections authenticate mutually, the ciphers 
reproduced from the first recording area are deciphered, 

36. The apparatus according to. claim 28, wherein said 
second reproducing section is operable to reproduce 
ciphered data to be inhibited from being outputted, and 

wherein said apparatus further comprises a transmission 
section operable to transmit the ciphered data repro- 
duced by said second reproducing section nod plaintext 
data reproduced from (he second recording area 
through a connection line to an external apparatus. 

37. A reproducing apparatus for reproducing contents 
from an optical disk having at least a recording layer for 
recording information, the optical disk comprising a first 
recording area for recording contents data and data for 
recording and reproducing the contents data, and a second 



a controller operable to move wd optical head to the 35 ^^^ng ^ f pr recording secondary data related to the 
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second recording area when said detector detects the 
second identifier, reproduces control data Emm the 
second recording area by said second reproducing 
section, and decides according to the identifier in the 
control data whether tbc data to be inhibited from being 
outputted are included. 

30. The apparatus according to claim 28, wherein said 
second reproducing section reproduces data in the second 
recording area according to a detection signal received by a 
pholodetector provided in said optical head or a sum of as 
detection signals received by a plurality of photodetectors 
provided in said optical bead. 

31. The apparatus according to claim 28, further com- 
prising a second detector operable to detect whether a 
protective safety mode is set for the data in the first record- 
ing area in the optical disk, from reproduced signals from the 
second recording area by tbc second reproducing section, 

wherein when the setting of the protective safety in ode is 
detected by said second detector, said first reproducing 
secdon performs identification by using data repro- 
duced from the second recording area, and only when 
restriction on the output of the data in the fin>t recording 
area is canceled, rerjroduced signals of data necorded in 
the first recording "ea arc deciphered and decoded. 

32. The apparatus according to claim 28, wherein the data 
to be inhibited to be outputted include a disk identification 
different for each optical disk. 

33. Tbc apparatus according to claim 28, further com- 
prising a key generator operable to generate a secret key for 
decoding the contents data in the first recording area by 
using a ciphered disk identification included in the second 
recording area. 
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contents data p the second recording area comprising a first 
section for recording control data and a second section for 
recording data not to be inhibited from being outputted from 
said reproducing apparatus, said reproducing apparatus 
comprising: 

an optical head operable to reproduce information from 

the optical disk with an optical spot; 
a first reproducing section operable to reproduce data with 

said optical head from the first recording area; and 
a second reproducing section is operable to icpuiduce 

data with said optical head from the second recording 

area; 

wherein the control data includes an identifier indicating 
whether the second recording area further includes a 
third section for recording data to be inhibited from 
being outputted from said reproducing apparatus, and 

wherein said second reproducing section is further oper- 
able to generate information signals based on the data 
to be inhibited from being outputted that is recorded in 
the third section, and said first reproducing section is 
further operable to superpose the information signals to 
signals reproduced from the first recording area and to 
output the superposed signals. 

38. Tbc apparatus according 10 claim 37, further com- 
prising: 

a third reproducing section operable to reproduce the 
superposed signals generated by said second reproduc- 
ing section; 

a cipher decoder operable to decode signals reproduced 
from the first recording area by said fiist reproducing 
section; 
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a first mutual authentication section provided in said third 
reproducing section; and 

a second mutual authentication section provided in said 
cipher decoder, 

wherein only when Mid fl«t and second mutual authen- 
tication sections authenticate identification mutually, 
the ciphers reproduced from ibe first recording area arc 
deciphered. 

39. The appelates according to claim 37, wherein said 
second reproducing section is operable to reproduco 
ciphered date to be inhibited from being ovtpoitied, and 

wherein said apparatus further comprises a transmission 
section operable to transmit the ciphered data repro- 
duced by s«id second reproducing section and plaintext 
data reproduced from the second recording area 
through a connection line to an external apparatus, 

40. A recording and reproducing apparatus for recording 
and reproducing contents from an optical disk having at least 
a recording layer for recording information, the optical disk 
comprising a first recording area for recording contents data 20 
and data for recording and reproducing the contents data, 
and a second recording area for recording secondary data 
related to the contents data, the second recording area 
comprising a first section for recording control data and a 
second section lor recording data not to be inhibited from 
being outputted Etom said recording and reproducing appa- 
ratus,, said recording and reproducing apparatus comprising: 

a generator operable to generate faforrnation signals based 
□n data inherent to the optical disk; and 

a recorder operable to superpose the generated informa- 
tion signals with predetermined signals and to record 
the superposed signals to the first recording area or add 
them to the second recording area, 

wherein (he control data includes an identifier indicating 
whether the second recording area further includes a 35 
third section for recording data to be inhibited from 
being outputted from said recording and reproducing 
apparatus, and 

wherein the data inherent to the optical disk arc recorded 
in the third section* 

41. The recording *nd reproducing apparatus according to 
claim 40, wherein the signals to be superposed arc water- 
marks generated by using a disk identification recorded in 
the second recording area. 

42. The recording and reproducing apparatus according to 
claim 40* further comprising a watermark adder operable to 
add a watermark to the contents data in the first recording 
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area, 

wherein said watermark adder is further operable 10 
generate watermarks based on data recorded in the 
second recording area and reproduced with an optical 
nead t to add the watermarks to the contents data and to 
record the added data to the first recording area, 

43. The recording and reproducing apparatus according to 
claim 40, further apprising: 

a frequency converter operable to convert reproduced 
signals from the first recording area from tjme axis 
signals to frequency axis signals to provide first con- 
version signals; 

a mixer operable to add 01 superposes the first conversion $0 
signals to signals reproduced from the second recording 
area to provide mixed signals; and 

a reverse frequency converter operable to convert the 
mixed signals from frequency axis signals to time axis 
signals 10 provide second conversion signals. 

44. A recording apparatus Tor record rag contents to an 
optical disk having at least a recording layer for recording 



information, the optical disk comprising a first recording 
area for recording contents data and data for recording and 
reproducing the contents data, and a second recording area 
for recording secondary data related to the contents data, the 
second recording area comprising a first section for record- 
ing control data and a second section for recording date not 
to be inbftrked from being outputted from said recording 
apparatus, Aaid recording apparatus crrniprising: 
a cipher device operable to cipher the content* based on 

data including information inherent to a disk; and 
a recording section operable to record the contents 
ciphered by said cipher device in the first recording 
area in the optical disk, 
wherein the control data includes an identifier indicating 
whether tbc second recording area further ^ includes a 
third section for recording data to be inhibited from 
being outputted fram said recording apparatus, and 
wherein the mformal ion inherent to tbc disk is recorded in 
the third section- 

45. The recording device according to claim 44, further 
comprising a watermark decoder operable to decode water- 
mark information generated based on a disk identificatinrj 
from input signals, 

wherein when decoded data obtained by said watermark 
decoder ha& a predetermined value, said recording 
section ciphers the input signals baaed on the disk 
identification and records the ciphered signals to the 
optica] disk. 

46. The recording device according to daim 44, wherein 
said watermark decoder is further operable to convert input 
signals from time space to frequency space and to decode 
watermarks by using the signab in die frequency space, 

47. A reproducing apparatus for reproducing contents 
from an optical disk having at least a recording layer for 
recording information, the optical disk comprising a first 
recording area for recording ciphered conlents dflta and data 
for recording and reproducing the ciphered contents data, 
and a second recording area for recording secondary data 

40 related to the contents data, the second recording area 
comprising a first section for recording control data and a 
second section for recording data not to be inhibited from 
being outputted from said reproducing apparatus, the sec- 
ondary data including a disk identification inherent to each 
optical disk, said reproducing apparatus comprising: 
an optical head operable to reproduce information From 

the optical disk with an optical spot; 
a first reproducing section operable to reproduce data with 

said optical head from the first recording area; and 
a second reproducing section operable to reproduce data 
with said optical head from the second recording area, 
wherein the control data includes an identifier indicating 
whether the second recording area further includes a 
third section for recording data to be inhibited from 
being outputted from said reproducing apparatus, and 
wherein Raid first reproducing section is operable to 
decode the ciphered contents data by using the disk 
identification reproduced by said second reproducing 
section* 

48. The apparatus according to claim 47, wherein said 
second reprochicing section comprises a phase-encode 
rctum-to-zero decoder. 

49. The apparatus according to claim 47, wherein said 
second reproducing section comprises a device operable to 
suppress high frequency components with a cut-off fre- 
quency Of 1,1 MHz. 
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SO. A reproducing apparatus Cor reproducing contents 
from an optical disk having at least * recording layer for 
recording information, ihc optical disk comprising a first 
recording area for recording contents data and data for 
recording and reproducing the contents data, and a second 
recording area for recording secondary data related to the 
contents data, the second recording area comprising a first 
section for recording control data and a. second section tor 
recording data not to be inhibited from being outputtod ftom 
said reproducing apparatus, the secondary data including a 
disk identification inherent to the optical disk, said repro- 
ducing apparatus comprising: 

an optical head operable to reproduce information from 
the apLical disk with an optical spot; 

a first reproducing section operable to reproduce data with 
said optical head from the first recording area; and 



3D 



a second reproducing section operable to reproduce data 
with fiiid optical head from the second recording area, 

wherein the control data includes an identifier indicating 
whether the second recording area further includes a 
third section for recording data to be inhibited From 
being outputtcd Crom said reproducing apparatus, 

51. The apparatus according to claim 50, wherein said 
second reproducing section comprises a device operable to 
suppress high frequency components with a cut-off fre- 
quency of 12 MHz and to decode the secondary data after 
suppressing high frequency components. 

52. The apparatus according to claim 50, wherein said 
device is operable to perform phase -encode return-to- zero 
decoding for the secondary data. 
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